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S P E C I F I C A T I O N  

TITLE  OF  THE  INVENTION 

FILM  FOR  HEAT-SENSITIVE  MIMEOGRAPH  S T E N C I L  

TECHNICAL  F IELD 

5  T h i s   i n v e n t i o n   r e l a t e s   to  a  f i l m   fo r   h e a t - s e n s i t i v e  

m i m e o g r a p h   s t e n c i l   wh ich   may  be  p r o c e s s e d   by  f l a s h  

i r r a d i a t i o n   w i t h   a  xenon   f l a s h   lamp  and  t he   l i k e ,   or  by  a  

t h e r m a l   h e a d -   T h i s   i n v e n t i o n   a l s o   r e l a t e s   to   a  

h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   e m p l o y i n g   t h e   f i l m .  

1  0  BACKGROUND  ART 

C o n v e n t i o n a l   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l s  

t y p i c a l l y   c o m p r i s e s   a  f i l m   f o r   h e a t - s e n s i t i v e   m i m e o g r a p h  

s t e n c i l   and  a  p o r o u s   s u p p o r t   a d h e r e d   to  t he   f i l m   w i t h   a n  

a d h e s i v e .   C o n v e n t i o n a l   f i l m s   fo r   h e a t - s e n s i t i v e  

1  5  m i m e o g r a p h   s t e n c i l   i n c l u d e s   v i n y l   c h l o r i d e - v i n y   l i d e n e  

c h l o r i d e   c o p o l y m e r   f i l m ,   p o l y p r o p y l e n e   f i l m   a n d  

p o l y e t h y l e n e t e r e p h t h a l a t e   f i l m ,   and  c o n v e n t i o n a l   p o r o u s  

s u p p o r t s   i n c l u d e   t i s s u e   p a p e r   and  p o l y e s t e r   g a u z e .  

H o w e v e r ,   i f   the   f i l m   fo r   h e a t - s e n s i t i v e   m i m e o g r a p h  

20  s t e n c i l   i s   made  of  a  v i n y l   c h l o r i d e   f i l m ,   v i n y l i d e n e  

c h l o r i d e   c o p o l y m e r   f i l m   or  a  p o l y p r o p y l e n e   f i l m   a s  

d i s c l o s e d   i n ,   f o r   e x a m p l e ,   J a p a n e s e   P a t e n t   D i s c l o s u r e  

( K o k a i )   No.  4 8 3 9 5 / 8 5 ,   the   f i l m   does   no t   have   s u f f i c i e n t  

s t i f f n e s s   and  i t s   s l i p p e r i n e s s   is   b a d ,   so  t h a t   a  t h i c k  

25  f i l m   has   to  be  u s e d .   F u r t h e r ,   s i n c e   t h e   e n e r g y   o f  

c r y s t a l   f u s i o n   A  Hu  of  the  r e s i n   is   g r e a t ,   t h e  

h e a t - s e n s i t i v i t y   is  low.  As  a  r e s u l t ,   c h a r a c t e r s   a n d  
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L  ^ ^ . ^ ^   ^p»Uuxo  u y u i e s   i s y m D o i s   or  r i g u r e s   s u c h  

as  *   and  |   in  w h i c h   ink   i s   a p p l i e d   in  a  l a r g e   a r e a )  

c a n n o t   be  p r i n t e d   c l e a r l y .   On  the   o t h e r   h a n d ,   i f   t h e  

f i l m   f o r   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   i s   made  of   a  
5  p o l y e t h y l e n e t e r e p h t h a l a t e   f i l m   as  d i s c l o s e d   i n ,   f o r  

e x a m p l e ,   J a p a n e s e   P a t e n t   D i s c l o s u r e   ( K o k a i )   Nos.  8 5 9 9 6 / 8 5  
and  1 6 7 8 6 / 8 4 ,   t h e   f i l m   has   s u f f i c i e n t   s t i f f n e s s   and  t h e  

s l i p p e r i n e s s   is   r e l a t i v e l y   good .   H o w e v e r ,   s i n c e   i t s   A  Hu 
i s   g r e a t ,   to  p r o m o t e   t he   h e a t - s e n s i t i v i t y ,   t h e   t h i c k n e s s  

0  of  t he   f i l m   mus t   be  made  c o n s i d e r a b l y   s m a l l .   As  a  

r e s u l t ,   t he   f i l m   t e n d s   to  be  b r o k e n   and  to  be  w r i n k l e d  

d u r i n g   t he   f i l m   f o r m i n g   p r o c e s s ,   so  t h a t   t he   p r o d u c t i o n  

y i e l d   may  be  l a r g e l y   r e d u c e d .   In  e i t h e r   c a s e ,   t he   s h a d e  

of   t he   p r i n t e d   c h a r a c t e r s ,   and  the   t h i c k n e s s   of  t h e  
5  p r i n t e d   c h a r a c t e r s   a r e   u n e v e n ,   and  the   t h i n   b l a c k  

c h a r a c t e r s   c a n n o t   be  p r i n t e d   due  to  t he   low  s e n s i t i v i t y .  

DISCLOSURE  OF  THE  INVENTION 

A c c o r d i n g l y ,   t he   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

to   p r o v i d e   a  f i l m   f o r   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l  

w i t h   a  h i g h   h e a t - s e n s i t i v i t y   by  w h i c h   c h a r a c t e r s   a n d  

p a i n t - p r i n t e d   s y m b o l s   and  f i g u r e s   may  be  c l e a r l y   p r i n t e d ,  

t h e   c h a r a c t e r s   b e i n g   f r e e   from  u n e v e n n e s s   of  t h e  

t h i c k n e s s   and  f rom  l i g h t   and  s h a d e ,   wh ich   f i l m   e x c e l l s   i n  

d u r a b i l i t y   and  e a s e   of  h a n d l i n g ,   and  w h i c h   f i l m   o f f e r s  

'  h i g h   p r o d u c t i o n   y i e l d .  

A n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   e m p l o y i n g   t h e  
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Q u u v e - u e & t i i u e a   i i i r a   ror   n e a t - s e n s i t i v e   m i m e o g r a p h  

s t e n c i l   of  t he   p r e s e n t   i n v e n t i o n .  

The  f i l m   f o r   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   o f  

the   p r e s e n t   i n v e n t i o n   is   made  of  a  b i a x i a l l y   s t r e t c h e d  

5  p o l y e s t e r - b a s e d   f i l m   h a v i n g   an  e n e r g y   of  c r y s t a l   f u s i o n  

AHu  of  3  -  11  c a l / g   and  a  d i f f e r e n c e   A  Tm  b e t w e e n   t h e  

c r y s t a l   f u s i o n - t e r m i n a t i n g   t e m p e r a t u r e   and  t h e   c r y s t a l  

f u s i o n - s t a r t i n g   t e m p e r a t u r e   of  50°C  to  1 0 0 ° C .  

The  f i l m   fo r   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   o f  

0  the   p r e s e n t   i n v e n t i o n   has  a  h i g h   h e a t - s e n s i t i v i t y ,   s o  

t h a t   t he   p r i n t e d   c h a r a c t e r s   and  t he   p a i n t - p r i n t e d   s y m b o l s  

and  f i g u r e s   a r e   c l e a r   and  s u b s t a n t i a l l y   f r e e   f r o m  

u n e v e n n e s s   in  t h i c k n e s s   and  f rom  l i g h t   and  s h a d e .  

F u r t h e r ,   s i n c e   i t   is  no t   n e c e s s a r y   to   make  t h e   f i l m   v e r y  
5  t h i n ,   b r e a k i n g   and  w r i n k l i n g   of  t he   f i l m   in  t h e  

^wuui ,L.xun  p r o c e s s   a r e   u n i i x e i y   to  o c c u r ,   so  t h a t   t h e  

> r o d u c t i o n   y i e l d   of  t he   f i l m   is   h i g h .   M o r e o v e r ,   the   f i l m  

las  an  e x c e l l e n t   d u r a b i l i t y ,   so  t h a t   t h e   e a s e   of  h a n d l i n g  

>f  t he   f i l m   is   e x c e l l e n t .  

u j j .   nuut,  run  LftKKi  llNtj  UUT  Trie  INVENTION 

tie  n e d t - s e n s i t i v e   m i m e o g r a p n   s t e n c i l   h e r e i n   m e a n s  

w s s   waxen  may  oe  p r o c e s s e d   t>y  the   w e l l - k n o w n   m e t h o d  

xs>t-  jLusea  ,  e . g .  n  J a p a n e s e   P a t e n t   P u b l i c a t i o n   ( K o k o k u )  

<~>.  / o z o / o o   u s i n g   r i a s n   i r r a d i a t i o n   w i t h   a  x e n o n   lamp  o r  

sxny  d  t n e r m a i   n e a d ,   and  wh icn   c o m p r i s e s   a  f i l m   f o r  

" i . - s e i i s i u v e   m i m e o g r a p h   s t e n c i l   ( h e r e i n a f t e r   r e f e r r e d  

 ̂ aa  u e d c s e i i s i u i v e   r u m "   ro r   s h o r t )   and  a  p o r o u s  
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s u p p o r t   to  w h i c h   t he   h e a t - s e n s i t i v e   f i l m   is   a d h e r e d .  

As  s t a t e d   a b o v e ,   t he   h e a t - s e n s i t i v e   f i l m   of  t h e  

p r e s e n t   i n v e n t i o n   is  made  of  a  p o l y e s t e r - b a s e d   f i l m .   T h e  

p o l y e s t e r   h e r e i n   means   the   p o l y e s t e r   c o n t a i n i n g   as  t h e  

5  m a j o r   a c i d   c o m p o n e n t   an  a r o m a t i c   d i c a r b o x y l i c   a c i d   and  a s  

t h e   m a j o r   g l y c o l   c o m p o n e n t   an  a l k y l e n e g l y c o l   . 

E x a m p l e s   of  t he   a r o m a t i c   d i c a r b o x y l i c   a c i d   may  

i n c l u d e   t e r e p h t h a l i c   a c i d ,   i s o p h t h a l i c   a c i d ,  

n a p h t h a l e n e d i c a r b o x y l i c   a c i d ,   d i p h e n o x y e t h a n e d i c a r b o x y l i c  

10  a c i d ,   d i p h e n y l d i c a r b o x y l i c   a c i d ,  

d i p h e n y l e t h e r d i c a r b o x y l i c   a c i d ,  

d i p h e n y l s u l f o n d i c a r b o x y l i c   a c i d   a n d  

d i p h e n y l k e t o n e d i c a r b o x y l i c   a c i d .   Among  t h e s e ,   the   m o s t  

p r e f e r r e d   i s   t e r e p h t h a l i c   a c i d .  

15  E x a m p l e s   of  t he   a l k y l e n e g l y c o l   may  i n c l u d e  

e t h y l e n e g l y c o l   ,  1  ,  4 - b u t a n e d i o l   ,  t r i m e t h y l e n e g l y c o l   , 

t e t r a m e t h y l e n e g l y c o l ,   p e n t a m e t h y l e n e g l y c o l   a n d  

h e x a m e t h y l e n e g l y c o l .   Among  t h e s e ,   t he   mos t   p r e f e r r e d   i s  

e t h y l e n e g l y c o l   . 

20  The  p o l y e s t e r   may  p r e f e r a b l y   be  a  c o p o l y m e r .  

E x a m p l e s   of   t h e   c o p o l y m e r i z a b l e   c o m p o n e n t   may  i n c l u d e  

d i o l   c o m p o n e n t s   s u c h   as  d i e t h y l e n e g l y c o l   , 

p r o p y l e n e g l y c o l ,   n e o p e n t y l g l y c o l   ,  p o l y a l k y l e n e g l y c o l   , 

p - x y l y l e n e g l y c o l   ,  1  ,  4 - c y c l o h e x a n e d i m e t h a n o l   ,  5 - s o d i u m  

25  s u l f o r e s o r c i n ;   d i c a r b o x y l i c   a c i d   c o m p o n e n t s   such   a s  

a d i p i c   a c i d ,   s e b a c i c   a c i d ,   p h t h a l i c   a c i d ,   i s o p h t h a l i c  

a c i d ,   2,  6 - n a p h t h a l e n e d i c a r b o x y l i c   a c i d   and  5 - s o d i u m  
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i s o p h t h a l i c   a c i d ;   p o l y   f u n c t i o n a l   d i c a r b o x y l i c   a c i d  

c o m p o n e n t s   s u c h   as  t r i m e l l i t i c   a c i d   and  p y r o m e l l i t i c  

a c i d ;   and  o x y c a r b o x y l i c   a c i d   c o m p o n e n t s   such   a s  

p - o x y e t h o x y b e n z o i c   a c i d .   The  c o n t e n t   of  such   a  

5  c o p o l y m e r i z a b l e   c o m p o n e n t   in  t he   p o l y e s t e r   may  p r e f e r a b l y  

be  2  -  23  mol%,  and  more  p r e f e r a b l y   7 - 1 8   m o l % .  

The  p o l y e s t e r   may  c o n t a i n   w e l l - k n o w n   a d d i t i v e s   f o r  

p o l y e s t e r   f i l m s   such   as  a n t i s t a t i c   a g e n t s   and  t h e r m a l  

s t a b i l i z e r s   in  t he   a m o u n t   t h a t   the   a d v a n t a g e o u s  

0  p r o p e r t i e s   of  t h e   f i l m   a r e   no t   d e g r a d e d .  

The  h e a t - s e n s i t i v e   f i l m   of  t he   p r e s e n t   i n v e n t i o n  

m u s t   be  a  b i a x i a l l y   s t r e t c h e d   f i l m .   U n i a x i a l l y   s t r e t c h e d  

f i l m   and  n o n - s t r e t c h e d   f i l m   may  g i v e   u n e v e n   p e r f o r a t i o n .  

A l t h o u g h   t h e   d e g r e e   of  b i a x i a l   s t r e t c h i n g   is   no t   l i m i t e d ,  

5  i t   i s   u s u a l l y   2 .0   -  7.0  t i m e s   ,'  p r e f e r a b l y   3 .5  -  6.5  t i m e s  

t he   o r i g i n a l   l e n g t h   in  b o t h   t he   l o n g i t u d i n a l   a n d  

t r a n s v e r s   d i r e c t i o n s .  

The  h e a t - s e n s i t i v e   f i l m   of  t he   p r e s e n t   i n v e n t i o n   h a s  

an  e n e r g y   of  c r y s t a l   f u s i o n   A  Hu  of  3  -  11  c a l / g ,  

10  p r e f e r a b l y   5 - 1 0   c a l / g .   I f   t he   A  Hu  is  l e s s   t h a n   3 

c a l / g ,   t he   h e a t - s e n s i t i v e   f i l m   may  s t i c k   to  t he   o r i g i n a l  

copy  ( m a n u s c r i p t )   and  c l e a r   c h a r a c t e r s   may  no t   b e  

p r i n t e d .   I f   t h e   A  Hu  is  more  t h a n   11  c a l / g ,  

p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,   s e n s i t i v i t y   and  t h e  

25  e x p r e s s i o n   of  l i g h t   and  s h a d e   may  be  d e g r a d e d .   I t   s h o u l d  

be  n o t e d   t h a t   i f   t he   A  Hu  is   no t   more  t h a n   10  c a l / g ,   t h e  

p e r f o r a t i o n   t i m e   may  be  s h o r t e n e d   so  t h a t   t h e  
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p r o d u c t i v i t y   may  be  p r o m o t e d .  

In  t he   h e a t - s e n s i t i v e   f i l m   of  t he   p r e s e n t   i n v e n t i o n ,  

the   d i f f e r e n c e   in  t h e   t e m p e r a t u r e   A  Tm  b e t w e e n   the   f u s i o n  

t e r m i n a t i n g   p o i n t   and  t h e   f u s i o n   s t a r t i n g   p o i n t   is  5 0 ° C  

5  to  100°C ,   and  p r e f e r a b l y   60°C  to  90°C.   I f   t he   A  Tm  i s  

l e s s   t h a n   50°C,   t h e   p a i n t - p r i n t i n g   i s   u n c l e a r   and  h a s  

l i g h t   and  s h a d e ,   so  t h a t   the   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   c a n n o t   be  a t t a i n e d .   On  t h e   o t h e r   hand ,   i f   t h e  

A  Tm  i s   more  t h a n   1 0 0 ° C ,   t he   t h i c k n e s s   of  t he   p r i n t e d  

10  c h a r a c t e r s   i s   u n e v e n .   I t   s h o u l d   be  n o t e d   t h a t   i f   t h e  

A  Tm  is   l e s s   t h a n   90°C,   t he   d i m e n s i o n a l   c h a n g e   of  t h e  

p a i n t - p r i n t e d   s y m b o l s   or  f i g u r e s   f rom  t h o s e   in  t h e  

o r i g i n a l   copy  may  be  r e d u c e d .  

In  a  p r e f e r r e d   mode  of  t he   p r e s e n t   i n v e n t i o n ,   t h e  

15  c e n t e r   l i n e   a v e r a g e   r o u g h n e s s   (Ra)  i s   0 .05   -  0.3  urn,  m o r e  

p r e f e r a b l y   0 . 0 9   -  0 . 2 5   urn.  I f   the   c e n t e r   l i n e   r o u g h n e s s  

is   in  t h e   a b o v e - m e n t i o n e d   r a n g e ,   w i n d i n g   the   f i l m   in  t h e  

p r o d u c t i o n   p r o c e s s   may  be  s a t i s f a c t o r i l y   c o n d u c t e d  

w i t h o u t   m a k i n g   f o l d e d   w r i n k l e s   and  t he   t r a n s p a r e n c y   o f  

20  the   f i l m   i s   e x c e l l e n t ,   so  t h a t   t he   s e n s i t i v i t y   of  t h e  

f i l m   may  be  f u r t h e r   i m p r o v e d .  

F u r t h e r ,   in  a  p r e f e r r e d   mode  of   t he   p r e s e n t  

i n v e n t i o n ,   t h e   h e a t - s e n s i t i v e   f i l m   has  a  max imum 

r o u g h n e s s *   (Rt)  of  0 .5   -  4 .0   jam,  more  p r e f e r a b l y   0.8  -  3 . 5  

25  pm.  I f   t h e   maximum  r o u g h n e s s   i s   in  t h i s   r a n g e ,   t h e  

w i n d i n g   c h a r a c t e r i s t i c   of  the   f i l m   in  the   p r o d u c t i o n  

p r o c e s s   is   good  and  t he   f i l m   is   h a r d l y   b r o k e n   in  t h e  
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p r o d u c t i o n   p r o c e s s .  

F u r t h e r ,   in  v iew  of  t he   s l i p p e r i n e s s   ,  t r a n s p a r e n c y  

and  s e n s i t i v i t y ,   the   h e a t - s e n s i t i v e   f i l m   of  t h e   p r e s e n t  

i n v e n t i o n   p r e f e r a b l y   has  2 , 0 0 0   to  1 0 , 0 0 0   p r o j e c t i o n s ,  

2 5  more  p r e f e r a b l y   2 , 5 0 0   to  8 , 0 0 0   p r o j e c t i o n s   p e r   1  mm  . 

S t i l l   f u r t h e r ,   in  v iew  of  the   s l i p p e r i n e s s ,   w i n d i n g  

c h a r a c t e r i s t i c   and  p r o d u c t i v i t y ,   t he   h e a t - s e n s i t i v e   f i l m  

of  t h e   p r e s e n t   i n v e n t i o n   p r e f e r a b l y   has   20  to  1 , 0 0 0 ,   m o r e  

2 
p r e f e r a b l y   50  to  800  p r o j e c t i o n s   pe r   1  mm  ,  w x h c h  

10  p r o j e c t i o n s   have  a  d i a m e t e r   of  8  -  20  p .  

The  a b o v e - m e n t i o n e d   s p e c i f i c   s u r f a c e   c o n f i g u r a t i o n ,  

t h a t   i s ,   t he   s p e c i f i c   r o u g h n e s s   and  t he   p r o j e c t i o n  

d e n s i t y   may  be  o b t a i n e d   by  b l e n d i n g   in  t h e   f i l m   p a r t i c l e s '  

made  of  an  o x i d e   or  an  i n o r g a n i c   s a l t   of  an  e l e m e n t  

!5  b e l o n g i n g   to  IIA  g r o u p ,   I I I B   g r o u p ,   IVA  g r o u p   or  IVB 

g r o u p   in  t h e   p e r i o d i c   t a b l e   by  the   m e t h o d   h e r e i n a f t e r  

d e s c r i b e d .   E x a m p l e s   of  the   m a t e r i a l s   c o n s t i t u t i n g   t h e  

p a r t i c l e s   may  i n c l u d e   s y n t h e s i z e d   and  n a t u r a l l y   o c c u r r i n g  

c a l c i u m   c a r b o n a t e ,   wet  s i l i c a   ( s i l i c o n   d i o x i d e )   ,  d r y  

20  s i l i c a   ( s i l i c o n   d i o x i d e ) ,   a l u m i n u m   s i l i c a t e   ( k a o l i n i t e )   , 

b a r i u m   s u l f a t e ,   c a l c i u m   p h o s p h a t e ,   t a l c ,   t i t a n i u m  

d i o x i d e ,   a l u m i n u m   o x i d e ,   a l u m i n u m   h y d r o x i d e ,   c a l c i u m  

s i l i c a t e ,   l i t h i u m   f l u o r i d e ,   c a l c i u m   f l u o r i d e   and  b a r i u m  

s u l f a t e .   Among  t h e s e ,   t h o s e   i n o r g a n i c   p a r t i c l e s   w i t h   a  

25  Mohs'   h a r d n e s s   of  2.5  to  8  a r e   e s p e c i a l l y   p r e f e r r e d  

b e c a u s e   t he   p l a t i n g   c h a r a c t e r i s t i c s   may  be  i m p r o v e d .  

E x m a p l e s   of  such   p a r t i c l e s   i n c l u d e   c a l c i u m   c a r b o n a t e ,  
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t i t a n i u m   d i o x i d e ,   s i l i c a ,   l i t h i u m   f l u o r i d e ,   c a l c i u m  

f l u o r i d e   and  b a r i u m   s u l f a t e .   T h e s e   i n a c t i v e   p a r t i c l e s  

p r e f e r a b l y   have   an  a v e r a g e   p a r t i c l e   s i z e   of  0 .1   -  3  p m .  

I t   i s   e s p e c i a l l y   p r e f e r r e d   t h a t   the   p a r t i c l e s   have   a n  

5  a v e r a g e   p a r t i c l e   s i z e   of  0 .5   -  2.5  t i m e s   of  t h e   f i l m  

t h i c k n e s s   b e c a u s e   the   p l a t i n g   c h a r a c t e r i s t i c s   may  b e  

f u r t h e r   i m p r o v e d .   A l t h o u g h   the   c o n t e n t   of  t h e   i n a c t i v e  

p a r t i c l e s   v a r i e s   d e p e n d i n g   on  the   m a t e r i a l   of  t h e  

p a r t i c l e s   and  t he   p a r t i c l e   s i z e ,   in  u s u a l ,   i t   i s  

10  p r e f e r a b l y   0 . 0 5   -  2.0%  by  w e i g h t ,   more  p r e f e r a b l y   0 .1   -  

1.0%  by  w e i g h t   in  v i ew  of  f o r m i n g   the   a b o v e - d e s c r i b e d  

s p e c i f i c   s u r f a c e   c o n f i g u r a t i o n .  

In  a  p r e f e r r e d   mode  of  the   p r e s e n t   i n v e n t i o n ,   t h e  

h e a t - s e n s i t i v e   f i l m   of  t he   p r e s e n t   i n v e n t i o n   c o n t a i n s  

15  t h e r e i n   a t   l e a s t   one  h i g h e r   a l i p h a t i c   s u b s t a n c e   of  w h i c h  

m a j o r   c o m p o n e n t   is   a  C^g  _  C ^ ,   more  p r e f e r a b l y   C^q  -  

h i g h e r   a l i p h a t i c   m o n o c a r b o x y l i c   a c i d   or  an  e s t e r   t h e r e o f .  

By  i n c o r p o r a t i n g   such   a  s u b s t a n c e   in  t he   f i l m ,   t h e  

p r i n t i n g   s e n s i t i v i t y   and  the   e x p r e s s i o n   of  l i g h t   a n d  

20  s h a d e   may  f u r t h e r   be  i m p r o v e d .  

P r e f e r r e d   e x a m p l e s   of  t he   C1Q  -  C33  h i g h e r   a l i p h a t i c  

m o n o c a r b o x y l i c   a c i d   may  i n c l u d e   c a p r i c   a c i d ,   l a u r i c   a c i d ,  

s t e a r i c   a c i d ,   n o n a d e c a n o i c   a c i d ,   a r a c h i c   a c i d ,   b e h e n i c  

a c i d ,   m e l i s s i c   a c i d ,   l i g n o c e r i c   a c i d ,   c e t o l i c   a c i d ,  

25  m o n t a n i c   a c i d ,   h e n t r i a c o n t a n o i c   a c i d ,   p e t r o s e l i n i c   a c i d ,  

o l e i c   a c i d ,   e r u c i c   a c i d ,   l i n o l e i c   a c i d   and  m i x t u r e s  

t h e r e o f   . 
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The  h i g h e r   a l i p h a t i c   m o n o c a r b o x y l i c   a c i d   e s t e r  

h e r e i n   means   t h o s e   o b t a i n e d   by  e s t e r i f y i n g   the   whole   or  a  

p a r t   of  t he   c a r b o x y l i c   g r o u p   of  the   a b o v e - m e n t i o n e d  

h i g h e r   a l i p h a t i c   m o n o c a r b o x y l i c   a c i d   w i t h   a  m o n o v a l e n t   o r  

5  d i v a l e n t   -  C -^ ,   p r e f e r a b l y   C^g  -  more  p r e f e r a b l y  

C20  "  C32  a l i P n a t ; i - c   a l c o h o l .   P r e f e r r e d   e x a m p l e s   of  t h e  

h i g h e r   a l i p h a t i c   m o n o c a r b o x y l i c   a c i d   e s t e r   may  i n c l u d e  

m o n t a n i c   a c i d   e t h y l e n e g l y c o l   e s t e r ,   e t h y l   m o n t a n a t e ,  

c e r y l   m o n t a n a t e ,   o c t a c o s y l   l i g n o c e r a t e ,   m y r i c y l   c e r o t a t e  

'0  and  c e r y l   c e r o t a t e ,   as  w e l l   as  n a t u r a l l y   o c c u r r i n g  

m o n t a n i c   wax,  c a r n a u b a   wax,  b e a d s   wax,  c a n d e l i l l a   w a x ,  

b r a n   wax  and  i n s e c t   w a x .  

The  t e r m   " m a j o r   c o m p o n e n t "   h e r e i n   means   t h e  

c o m p o n e n t   c o n t a i n e d   in  t he   amount   of  50%  by  w e i g h t   o r  

5  m o r e .  

The  c o n t e n t   of  t he   h i g h e r   a l i p h a t i c   s u b s t a n c e   in  t h e  

f i l m   may  p r e f e r a b l y   be  0 . 0 0 5   -  5%  by  w e i g h t ,   m o r e  

p r e f e r a b l y   0 .01   -  3%  by  w e i g h t   b a s e d   on  the   w e i g h t   of  t h e  

p o l y e s t e r .  

i0  The  h e a t - s e n s i t i v e   f i l m   of  the   p r e s e n t   i n v e n t i o n  

p r e f e r a b l y   has  a  t h i c k n e s s   of  0.2  -  10  urn,  m o r e  

p r e f e r a b l y   0 . 3 - 7   pm.  If   the   t h i c k n e s s   of   t he   f i l m   i s  

in  t h i s   r a n g e ,   ' w r i n k l e s   a re   h a r d l y   made  in  w i n d i n g ,  

a d h e s i o n   w i t h   t h e   p o r o u s   s u p p o r t   is   e a s y   and  t h e  

!5  p i r i n t i n g   d u r a b i l i t y   is  h i g h .  

I t   is   p r e f e r r e d   t h a t   the   t o t a l   of  the   h e a t   s h r i n k a g e  

in  t he   l o n g i t u d i n a l   and  t r a n s v e r s e   d i r e c t i o n s   of  the  f i l m  
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a t   150°C  be  6  -  33%,  more  p r e f e r a b l y   10  -  24%.  In  t h i s  

c a s e ,   i t   i s   p r e f e r r e d   t h a t   the   r a t i o   of  the   h e a t  

s h r i n k a g e   in  t he   t r a n s v e r s e   d i r e c t i o n   to  t h a t   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   be  0 .75   to  1 .25   in  v i e w   of  t h e  

5  p r o c e s s i n g   c h a r a c t e r i s t i c s .  

F u r t h e r ,   i t   is   p r e f e r r e d   t h a t   the   t o t a l   of  t h e  

t h e r m a l   s t r e s s   in  the   l o n g i t u d i n a l   and  t r a n s v e r s e  

d i r e c t i o n s   a t   80°C  and  90°C  be  0  -  200  g/mm2  and  250  -  

2 1 , 0 0 0   g/mm  ,  r e s p e c t i v e l y   in  v iew  of  the   p r o c e s s i n g  

10  c h a r a c t e r i s t i c s .  

The  h e a t - s e n s i t i v e   f i l m   of  the   p r e s e n t   i n v e n t i o n ,   m a y  

be  p r o d u c e d   by  the   f o l l o w i n g   p r o c e s s .   T h e  

a b o v e - d e s c r i b e d   p o l y e s t e r   or  p o l y e s t e r   c o p o l y m e r   or  a  

m i x t u r e   t h e r e o f ,   w h i c h   c o n t a i n s ,   i f   n e c e s s a r y ,   t h e  

15  a b o v e - d e s c r i b e d   s p e c i f i c   i n o r g a n i c   p a r t i c l e s   a n d / o r  

h i g h e r   a l i p h a t i c   s u b s t a n c e   is   s u p p l i e d   to  an  e x t r u d e r ,  

and  m o l t e n   p o l y m e r   may  t h e n   be  e x t r u d e d   t h r o u g h   a  T - d i e ,  

and  be  c a s t   o n t o   t he   c o o l i n g   drum.   The  o b t a i n e d   f i l m   i s  

t h e n   b i a x i a l l y   s t r e t c h e d   to  o b t a i n   the   h e a t - s e n s i t i v e  

20  f i l m   of  t h e   p r e s e n t   i n v e n t i o n .   The  b i a x i a l   s t r e t c h i n g  

i s ,   a l t h o u g h   no t   r e s t r i c t e d ,   u s u a l l y   c o n d u c t e d   u n d e r   a  

t e m p e r a t u r e   b e t w e e n   t he   g l a s s   t r a n s i t i o n   t e m p e r a t u r e  

( h e r e i n a f t e r   r e f e r r e d   to  as  "Tg")  of  t he   f i l m   and  Tg  + 

50°C,   a t   a  s t r e t c h i n g   r a t i o   of  2.0  -  7.0  t i m e s   t h e  

25  o r i g i n a l   l e n g t h   in  b o t h   the   l o n g i t u d i n a l   and  t r a n s v e r s e  

d i r e c t i o n s .   More  p r e f e r a b l y ,   the   f i l m   may  be  s t r e t c h e d  

in  l o n g i t u d i n a l   d i r e c t i o n   at   a  s t r e t c h i n g   r a t i o   of  3 .5   -  
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6 .5   t i m e s   the   o r i g i n a l   l e n g t h   a t   a  t e m p e r a t u r e   or  yu  <~  t o  

115°C  and  t h e n   s t r e t c h e d   the  f i l m   in  t h e   t r a n s v e r s e  

d i r e c t i o n   a t   a  t e m p e r a t u r e   of  90°C  to  1 2 0 ° C .   The  m e t h o d  

of  b i a x i a l   s t r e t c h i n g   is  not   r e s t r i c t e d   and  s u c c e s s i v e  

5  b i a x i a l   s t r e t c h i n g   and  s i m u l t a n e o u s   s t r e t c h i n g   (s  t e n t e r  

m e t h o d   or  t u b e   m e t h o d )   may  be  e m p l o y e d .   The  t h u s  

o b t a i n e d   f i l m   may  be  h e a t e d   a t   a  t e m p e r a t u r e   b e t w e e n  

( m e l t i n g   p o i n t   -  10°C)  to  ( m e l t i n g   p o i n t   -  120°C)  w i t h   0 

-  20%  r e l a x a t i o n .   In  view  of  t he   p r o c e s s i n g  

10  c h a r a c t e r i s t i c s ,   i t   is  most   p r e f e r r e d   to  h e a t   t h e   f i l m   a t  

110°C  to  180°C  w i t h   0 - 9 %   r e l a x a t i o n .  

In  c a s e s   w h e r e   the   a b o v e - m e n t i o n e d   i n o r g a n i c  

p a r t i c l e s   a re   i n c o r p o r a t e d   in  t h e   f i l m   in  o r d e r   to  o b t a i n  

t he   a b o v e - d e s c r i b e d   s p e c i f i c   s u r f a c e   c o n f i g u r a t i o n ,   i t   i s  

!5  p r e f e r r e d   to  p r e p a r e   a  m a s t e r   p o l y m e r   c o m p r i s i n g   t h e  

i n o r g a n i c   p a r t i c l e s   in  a  p o l y e s t e r   or  a  p o l y e s t e r  

c o p o l y m e r   and  to  admix  the  m a s t e r   p o l y m e r   w i t h   t h e  

p o l y e s t e r   or  the   p o l y e s t e r   c o p o l y m e r   w h i c h   is   t h e   m a j o r  

c o m p o n e n t   of  t h e   f i l m ,   s i n c e   the   p r o c e s s i n g  

20  c h a r a c t e r i s t i c s   may  be  f u r t h e r   i m p r o v e d .   In  t h i s   c a s e ,  

i t   is  p r e f e r r e d   to  employ  as  the   m a s t e r   p o l y m e r   a  

p o l y e s t e r   or  a  p o l y e s t e r   c o p o l y m e r   w h i c h   has   a  m e l t i n g  

p o i n t   of  10°C  to  100°C  h i g h e r   t h a n   t h a t   of  t he   m a j o r  

c o m p o n e n t   p o l y m e r   a n d / o r   which   has  an  i n t r i n s i c   v i s c o s i t y  

2  5  (IV)  of  0 .2   to  1.0  h i g h e r   t han   t h a t   of  t h e   m a j o r  

c o m p o n e n t   p o l y m e r ,   and  which   has  some  c o m p a t i b i l i t y   w i t h  

the   m a j o r   c o m p o n e n t   p o l y m e r   for   o b t a i n i n g   t he   s p e c i f i c  
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s u r f a c e   c o n f i g u r a t i o n .   N e e d l e s s   to  s ay ,   the   s u r f a c e  

c o n f i g u r a t i o n   may  be  c o n t r o l l e d   to  some  d e g r e e   by  

c o n t r o l l i n g   t he   s h e a r i n g   s t r e s s   e x e r t e d   in  t he   e x t r u s i o n  

s t e p ,   w e i g h t   p e r   a  u n i t   a r e a   of  t he   f i l t e r ,   or  e x t r u s i o n  

5  c o n d i t i o n s .  

The  h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   of  t he   p r e s e n t  

i n v e n t i o n   may  be  o b t a i n e d   by  l a m i n a t i n g   and  a d h e r i n g   t h e  

h e a t - s e n s i t i v e   f i l m   of  the   p r e s e n t   i n v e n t i o n   on  a  p o r o u s  

s u p p o r t .   R e p r e s e n t a t i v e   e x a m p l e s   of  the   p o r o u s   s u p p o r t  

10  i n c l u d e   p o r o u s   t i s s u e   p a p e r ,   t e n g j o   p a p e r ,   s y n t h e t i c  

f i b e r   p a p e r ,   v a r i o u s   woven  f a b r i c s   and  n o n - w o v e n   f a b r i c s .  

A l t h o u g h   t h e   w e i g h t   pe r   a  u n i t   a r e a   of  the   p o r o u s   s u p p o r t  
2 is   n o t   r e s t r i c t e d ,   i t   is  u s u a l l y   2  -  20  g/m  ,  p r e f e r a b l y  

2 5 - 1 . 5   g/m  .  In  c a s e s   w h e r e   a  mesh  s h e e t   i s   u s e d   as  t h e  

15  p o r o u s   s u p p o r t ,   t h o s e   mesh  s h e e t s   wh ich   a r e   woven  w i t h  

f i b e r s   h a v i n g   a  d i a m e t e r   of  20  -  60  urn,  and  w h i c h   have   a  

l a t t i c e   i n t e r v a l   of  20  -  250  urn  may  p r e f e r a b l y   b e  

e m p l o y e d   in  v i ew   of  t he   p r i n t i n g   c h a r a c t e r i s t i c s .  

R e p r e s e n t a t i v e   e x a m p l e s   of  t he   a d h e s i v e   u s e d   f o r  

20  a d h e r i n g   t h e   h e a t - s e n s i t i v e   f i l m   and  the   p o r o u s   s u p p o r t  

i n c l u d e   v i n y l   a c e t a t e - b a s e d   r e s i n s ,   a c r y l i c   r e s i n s ,  

u r e t h a n e - b a s e d   r e s i n s   and  p o l y e s t e r - b a s e d   r e s i n s .  

In  a  p r e f e r r e d   mode  of  t he   h e a t - s e n s i t i v e   m i m e o g r a p h  

s t e n c i l   of  the   p r e s e n t   i n v e n t i o n ,   a  non  h o t - s t i c k i n g  

25  l a y e r   is   f o r m e d   on  the   s u r f a c e   of  the   h e a t - s e n s i t i v e   f i l m  

w h i c h   s u r f a c e   is   o p p o s i t e   to  the   s u r f a c e   c o n t a c t e d   w i t h  

@  t he   p o r o u s   s u p p o r t .   The  non  h o t - s t i c k i n g   l a y e r   is   f o r m e d  
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in  o r d e r   to  p r e v e n t   the  h e a t ^ - s e n s i t i v e   f i l m   f rom  s t i c k i n g  

to  t he   o r i g i n a l   copy  in  c a s e   of  p r o c e s s i n g   by  f l a s h  

i r r a d i a t i o n   or  to  a  t h e r m a l   head   in  c a s e   of  p r o c e s s i n g  

w i t h   t he   t h e r m a l   h e a d .   S i n c e   the   s t i c k i n g   of  t h e  

h e a t - s e n s i t i v e   f i l m   w i t h   the   t h e r m a l   h e a d   i s   s e v e r e ,   t h e  

h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   w h i c h   i s   to  b e  

p r o c e s s e d   w i t h   t he   t h e r m a l   head   i s   e s p e c i a l l y   p r e f e r r e d  

to  have   the   non  h o t - s t i c k i n g   l a y e r .  

The  non  h o t - s t i c k i n g   l a y e r   may  be  made  of  a  

3  t h e r m o s e t t i n g   or  a  n o n - f u s i b l e   s u b s t a n c e ,   w h i c h   is   n o t  

f u s e d   by  h e a t i n g   at   a l l .   E x a m p l e s   of  s u c h   a  s u b s t a n c e  

i n c l u d e   t h e r m o s e t t i n g   s i l i c o n e   r e s i n s ,   e p o x y   r e s i n s ,  

m e l a m i n e   r e s i n s ,   p h e n o l   r e s i n s ,   t h e r m o s e t t i n g   a c r y l i c  

r e s i n s   and  p o l y i m i d e   r e s i n s .  

5  As  the   m a t e r i a l   c o n s t i t u t i n g   t h e   non  h o t - s t i c k i n g  

l a y e r ,   t h o s e   s u b s t a n c e s   wh ich   a r e   l i q u e f i e d   a t   r o o m  

t e m p e r a t u r e   or  u n d e r   h e a t   to  p r e v e n t   t h e   s t i c k i n g ,   s u c h  

as  m e t a l   s a l t s   of  f a t t y   a c i d s ,   p o l y s i l o x a n e   and  f l u o r i n e  

o i l   may  p r e f e r a b l y   be  e m p l o y e d .   Among  t h e s e ,   t h o s e  

!0  s u b s t a n c e s   w h i c h   a re   s o l i d   a t   room  t e m p e r a t u r e   and  a r e  

l i q u e f i e d   u n d e r   h e a t ,   w h i c h ,   upon  c o o l i n g   to  a  

t e m p e r a t u r e   l o w e r   t h a n   the  m e l t i n g   p o i n t ,   r e m a i n s   a s  

l i q u i d   a r e   e s p e c i a l l y   p r e f e r r e d .   E x a m p l e s   of  such   a  

s u b s t a n c e   i n c l u d e   d i c y c l o h e x y l   p h t h a l a t e ,   d i p h e n y l  

25  p h t h a l a t e ,   t r i p h e n y l   p h o s p h a t e ,   d i m e t h y l   f u m a r a t e ,  

b e n z o t r i a z o l e ,   2  ,  4 - d i h y d r o x y b e n z o p h e n o n e   ,  t r i b e n z y l a m i n e   , 

b e n z i l ,   p h t h a l o p h e n o n e ,   p - t o l u e n s u l f   o n a m i d e   a n d  
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p o l y e t h y l e n e g l y c o l   . 

The  non  h o t - s t i c k i n g   l a y e r   may  a l s o   p r e f e r a b l y   b e  

made  of  a  s u b s t a n c e   e x c e l l i n g   in  r e l e a s i n g   p r o p e r t i e s .  

E x a m p l e s   of   s u c h   a  s u b s t a n c e   i n c l u d e   f l u o r i n e - c o n t a i n e d  

5  p o l y m e r s ,   s i l i c o n e   r e s i n s ,   p e r   f  l u o r o a c r y   l i e   r e s i n s ,   v i n y l  

c h l o r i d e   r e s i n s   and  v i n y l i d e n e   c h l o r i d e   r e s i n s .  

F u r t h e r ,   in  v i ew  of  t he   a d h e s i v e n e s s   w i t h   t h e  

p o l y e s t e r   r e s i n   and  of  t he   t r a n s c r i p t i o n   to  t he   r e v e r s e  

s i d e   when  s t o r e d   in  r o l l e d   s t a t e ,   a l s o   p r e f e r r e d   a r e   a  

10  non  h o t - s t i c k i n g   l a y e r   c o n s i s t i n g   e s s e n t i a l l y   of  a  

m i x t u r e   of  (A)  c r o s s l i n k e d   p o l y e s t e r   c o p o l y m e r   and  (B) 

o r g a n o p o l y s i l o x a n e ,   w h i c h   has   a  ( B ) / ( A )   w e i g h t   r a t i o   o f  

0 .01   to   8,  and  a  non  h o t - s t i c k i n g   l a y e r   c o n t a i n i n g   n o t  

l e s s   t h a n   10%  by  w e i g h t   of  c u r e d   s u b s t a n c e   c o n s i s t i n g  

15  e s s e n t i a l l y   of  an  u r e t h a n e   p r e p o l y m e r   (A)  h a v i n g  

o r g a n o p o l y s i l o x a n e   as  i t s   p r i n c i p a l   c h a i n ,   w h i c h   has  a  

f r e e   i s o c y a n a t e   g r o u p   as  a  t e r m i n a l   g r o u p   a n d / o r   p e n d a n t  

g r o u p .   E s p e c i a l l y   p r e f e r r e d   non  h o t - s t i c k i n g   l a y e r  

c o n s i s t s   e s s e n t i a l l y   of  a  c u r e d   s u b s t a n c e   c o n t a i n i n g   a n  

20  u r e t h a n e   p r e p o l y m e r   (A)  h a v i n g   o r g a n o p o l y s i l o x a n e   as  i t s  

p r i n c i p a l   c h a i n ,   w h i c h   has  a  f r e e   i s o c y a n a t e   g r o u p   as  a  

t e r m i n a l   g r o u p   a n d / o r   p e n d a n t   g r o u p   and  a  p o l y m e r   (B) 

h a v i n g   an  a c t i v e   h y d r o g e n   a t o m ,   the   w e i g h t   r a t i o   o f  

(A)  / (B)-   b e i n g   1 0 / 9 0   to   9 0 / 1 0 .   T h e s e   non  h o t - s t i c k i n g  

25  l a y e r s   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l .  

In  t he   non  h o t - s t i c k i n g   l a y e r   c o n t a i n i n g   no t   l e s s  

t h a n   10%  by  w e i g h t   of  c u r e d   s u b s t a n c e   c o n s i s t i n g  
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s s e n t i a l l y   of  an  u r e t h a n e   p r e p o l y m e r   (A)  h a v i n g  

r g a n o p o l y s i l o x a n e   as  i t s   p r i n c i p a l   c h a i n ,   w h i c h   has   a  

r e e   i s o c y a n a t e   g r o u p   as  a  t e r m i n a l   g r o u p   a n d / o r   p e n d a n t  

r o u p ,   t h e   p r e p o l y m e r   (A)  may  be  s y n t h e s i z e d   by  b l e n d i n g  

he  c o m p o u n d   r e p r e s e n t e d   by  the   f o l l o w i n g   f o r m u l a   (1)  o r  

2)  w i t h   an  o r g a n i c   i s o c y a n a t e   in  e x c e s s   a m o u n t   w i t h  

e s p e c t   to  t h e   number   of  the   a c t i v e   h y d r o g e n s   in  t h e  

:ompound  (1)  or  (2)  : 

x  ; 

0  I T - 4 —   S i - 0   —  {—  Si-U  —  H  K  -a  ^ '  

( w h e r e i n   R  -  R  ,  t he   same  or  d i f f e r e n t ,   r e p r e s e n t   m e t h y l  

g r o u p   or  p h e n y l   g r o u p ;   R5  r e p r e s e n t s   o x y a l k y l e n e   g r o u p ,  

p o l y o x y a l k y l e n e   g r o u p   or  m e r c a p t o   g r o u p ;   X  r e p r e s e n t s  

h y d r o x i d e   g r o u p ;   and  m  and  n,  the   same  or  d i f f e r e n t ,  

15  r e p r e s e n t   an  i n t e g e r   of  3  -  2 0 0 ) .  

As  the   o r g a n i c   p o l y i s o c y a n a t e ,   known  a r o m a t i c ,   a l i c y c l i c  

or  a l i p h a t i c   p o l y i s o c y a n a t e s   may  be  u s e d .   G l y c o l s ,  

p o l y o l s   and  w a t e r   may  be  u s e d   as  a  c h a i n   e l o n g a t i n g  

a g e n t ,  

20  The  s y n t h e s i z e d   u r e t h a n e   p r e p o l y m e r   (A)  has   f r e e  

i s o c y a n a t e   g r o u p   of  wh ich   c o n t e n t   is   1  -  10%  by  w e i g h t ,  

p r e f e r a b l y   1  -  7%  by  w e i g h t .   S i n c e   t he   f r e e   i s o c y a n a t e  
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g r o u p   is   v e r y   r e a c t i v e ,   t h o s e   p r e p o l y m e r s   of  w h i c h  

i s o c y a n a t e   g r o u p   i s   b l o c k e d   by  a  b l o c k i n g   a g e n t   may 

p r e f e r a b l y   be  u s e d .   The  b l o c k e d   u r e t h a n e   p r e p o l y m e r   (A) 

may  s t a b l y   be  d i s p e r s e d   in  w a t e r .   E x a m p l e s   of  t h e  

5  b l o c k i n g   a g e n t   i n c l u d e   e t h y l e n e i m i n e   ,  l a c t a m s ,   o x i m e s ,  

p h e n o l s   and  h y d r o g e n s u l f   i t e   and  t h e s e   b l o c k i n g   a g e n t s   may  

p r e f e r a b l y   be  s e l e c t e d   d e p e n d i n g   on  the   h e a t - c u r i n g  

c o n d i t i o n s .   In  u s u a l ,   t h o s e   b l o c k i n g   a g e n t s   w h i c h  

d i s s o c i a t e   a t   100°C  -  180°C  a r e   p r e f e r r e d .   In  t h i s   c a s e ,  

10  upon  h e a t i n g ,   t he   b l o c k i n g   a g e n t   d i s s o c i a t e s   t o  

c r o s s - l i n k   and  c u r e   t he   u r e t h a n e   p r e p o l y m e r   (A)  ,  so  t h a t  

t he   u r e t h a n e   p r e p o l y m e r   (A)  can  a c c o m p l i s h   i t s   r o l e   as  a 

non  h o t - s t i c k i n g   l a y e r .   More  p r e f e r a b l y ,   t h e   u r e t h a n e  

p r e p o l y m e r   (A)  is   m i x e d   w i t h   a  p o l y m e r   (B)  h a v i n g   a c t i v e  

@5  h y d r o g e n   a t o m s   to  p r o m o t e   the   a d h e s i v i t y   w i t h   t h e  

h e a t - s e n s i t i v e   f i l m   and  to  p r e v e n t   t he   t r a n s c r i p t i o n   o f  

the   h o t - s t i c k i n g   l a y e r   to  the   r e v e r s e   s i d e .  

The  p o l y m e r   (B)  h a v i n g   a c t i v e   h y d r o g e n   a t o m s   may  b e  

any  p o l y m e r   w h i c h   c o n t a i n s   a c t i v e   h y d r o g e n   a t o m s   in  t h e  

!0  p o l y m e r   m o l e c u l e .   E x a m p l e s   of  t he   g r o u p   c o n t a i n i n g   t h e  

a c t i v e   h y d r o g e n   a tom  i n c l u d e   h y d r o x i d e   g r o u p ,   amino  g r o u p  

and  m e r c a p t o   g r o u p ,   and  e x a m p l e s   of  t he   p o l y m e r  

c o n t a i n i n g   such   a  g r o u p   i n c l u d e   p o l y e s t e r   r e s i n s ,  

p o l y a m i d e   - r e s i n s ,   p o l y e s t e r e t h e r   r e s i n s ,   p o l y e s t e r a m i d e  

15  r e s i n s ,   p o l y e t h e r a m i d e   r e s i n s ,   p o l y v i n y l a l c o h o l   r e s i n s ,  

epoxy   r e s i n s ,   m e l a m i n e   r e s i n s ,   u r e a   r e s i n s ,   c e l l u l o s e s ,  

m e t h y l o l s ,   as  w e l l   as  a c r y l i c   r e s i n s ,   p h e n o l   r e s i n s ,  
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s i l i c o n e   r e s i n s ,   p o l y u r e t h a n e   r e s i n s ,   w h i c h   c o n t a i n   a m i n o  

g r o u p ,   h y d r o x i d e   g r o u p   or  c a r b o x y l   g r o u p ,   and  m o d i f i e d  

r e s i n s   t h e r e o f .  

I t   i s   p r e f e r r e d   t h a t   t he   u r e t h a n e   p r e p o l y m e r   (A)  b e  

5  c o n t a i n e d   in  t he   non  h o t - s t i c k i n g   l a y e r   in  t h e   a m o u n t   o f  

n o t   l e s s   t h a n   10%  by  w e i g h t .   As  s t a t e d   a b o v e ,   b y  

b l e n d i n g   a  p o l y m e r   (B)  w i t h   t he   p r e p o l y m e r   (A)  , 

a d v a n t a g e o u s   e f f e c t s   may  be  b r o u g h t   a b o u t .   In  t h i s   c a s e ,  

the   m i x i n g   r a t i o   of  the   p r e p o l y m e r   (A)  to  p o l y m e r   (B)  b y  

0  w e i g h t   may  p r e f e r a b l y   be  1 0 / 9 0   to   9 0 / 1 0 ,   more  p r e f e r a b l y  

2 0 / 8 0   to   8 0 / 2 0   in  view  of  f u r t h e r   p r o m o t i n g   t h e  

a d h e s i v e n e s s   w i t h   the   h e a t - s e n s i t i v e   f i l m   and  t h e  

p r e v e n t i o n   of  the   t r a n s c r i p t i o n   to  t he   r e v e r s e   s i d e .  

In  t he   m i x t u r e   of  the   p r e p o l y m e r   (A)  and  t h e   p o l y m e r  

5  (B),  v a r i o u s   s u r f a c e   a c t i v e   a g e n t s   may  be  i n c o r p o r a t e d   i n  

the   a m o u n t   no t   to  d e g r a d e   the   p r o p e r t i e s   of  t h e   n o n  

h o t - s t i c k i n g   l a y e r ,   and  h e a t - r e s i s t i n g   a g e n t s ,  

w e a t h e r - r e s i s t i n g   a g e n t s ,   c o l o r i n g   a g e n t s ,   l u b r i c a n t s   a n d  

the   l i k e   may  a l s o   be  i n c o r p o r a t e d .   F u r t h e r ,   to   e n h a n c e  

10  t he   d i s s o c i a t i o n   of  the   b l o c k i n g   a g e n t   from  t h e   b l o c k e d  

i s o c y a n a t e ,   b a s i c   compound   may  be  i n c o r p o r a t e d   to  a d j u s t  

the   pH.  To  p r o m o t e   the   r e a c t i v i t y   of  t he   f r e e  

i s o c y a n a t e ,   a  known  c a t a l y s t   such   a s  

d i b u t y l s t a n n i c d i l a u r a t e   may  a l s o   be  a d d e d ,  

25  m  c a s e s   where   the  non  h o t - s t i c k i n g   l a y e r   i s   made  o f  

a  m i x t u r e   of  c r o s s - l i n k e d   p o l y e s t e r   c o p o l y m e r   (A)  a n d  

o r g a n o p o l y s i l o x a n e   (B)  ,  the   c r o s s - l i n k e d   p o l y e s t e r  
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c o p o l y m e r   (A)  may  be  t h o s e   o b t a i n e d   by  b l e n d i n g   a  

p o l y e s t e r   w i t h   a  known  c r o s s - l i n k i n g   a g e n t   w h i c h   r e a c t s  

w i t h   c a r b o x y l   g r o u p   or  h y d r o x i d e   g r o u p   a t   t he   t e r m i n a l   o f  

t he   p o l y e s t e r   to  c r o s s - l i n k   the   p o l y e s t e r   and  t h e n  

5  h e a t i n g   or  i r r a d i a t i n g   the   p o l y e s t e r   w i t h   u l t r a v i o l e t  

beam  or  e l e c t r o n   beam.  A l t e r n a t i v e l y ,   t he   c r o s s - l i n k e d  

p o l y e s t e r   c o p o l y m e r   may  be  one  o b t a i n e d   by  i n t r o d u c i n g   a  

r e a c t i v e   g r o u p   i n t o   the   p o l y e s t e r   c o p o l y m e r   and  t h e n  

s e l f - c r o s s - l i n k i n g   the   p o l y e s t e r   c o p o l y m e r   w i t h   o r  

10  w i t h o u t   u s i n g   a  c r o s s - l i n k i n g   a g e n t .  

The  p o l y e s t e r   c o p o l y m e r   w h i c h   is   to  be  c r o s s - l i n k e d  

may  be  any  p o l y e s t e r   c o p o l y m e r   c o n t a i n i n g   c a r b o x y l   g r o u p  

or  h y d r o x i d e   g r o u p ,   wh ich   is  o b t a i n e d   by  p o l y c o n d e n s i n g   a  

d i c a r b o x y l i c   a c i d   c o m p o n e n t   and  a  g l y c o l   c o m p o n e n t .  

'  ->  The  d i c a r b o x y l i c   a c i d   c o m p o n e n t   may  be  a r o m a t i c ,  

a l i p h a t i c   and  a l i c y c l i c   d i c a r b o x y l i c   a c i d   and  e x a m p l e s   o f  

t he   c a r b o x y l i c   a c i d   c o m p o n e n t   may  i n c l u d e   t e r e p h t h a l i c  

a c i d ,   i s o p h t h a l i c   a c i d ,   o r t h o - p h t h a l i c   a c i d ,  

2  ,  6 - n a p h t h a l e n e d i c a r b o x y l i c   a c i d ,   a d i p i c   a c i d ,   s e b a c i c  

-0  a c i d ,   s u c c i n i c   a c i d ,   g l t a r i c   a c i d ,  

1  ,  3 - c y c l o p e n t a n e d i c a r b o x y l i c   a c i d   , 

1  ,  3 - c y c l o h e x a n e d i c a r b o x y l i c   a c i d ,   d o d e c a n e d i c a r b o x y l i c  

a c i d   and  a z e l a i c   a c i d .   F u r t h e r ,   s u l f o n i c   a c i d   m e t a l  

s a l t - c o n t a i n i n g   d i c a r b o x y l i c   a c i d   may  be  e m p l o y e d   as  a  

!5  c o p o l y m e r i z a t i o n   c o m p o n e n t   in  o r d e r   to  g i v e   w a t e r -  

s o l u b i l i t y   or  w a t e r - d i s p e r s i b i l i t y   to  the   p o l y e s t e r  

c o p o l y m e r .   E x a m p l e s   of  the   s u l f o n i c   a c i d   m e t a l  



s a l t - c o n t a i n i n g   d i c a r b o x y l i c   a c i a   i n c i u a e   m e t d i   a a x u s   ^i.  

s u l f o t e r e p h t h a l i c   a c i d ,   4 - s u l f o n a p h t h a l e n e ,  

2 , 7 - d i c a r b o x y l i c   a c i d   and  5  [ 4 - s u l f o p h e n o x y ]   i s o p h t h a l i c  

a c i d .  

5  The  g l y c o l   c o m p o n e n t   w h i c h   i s   to  be  r e a c t e d  

w i t h   the   d i c a r b o x y l i c   a c i d   may  be  a  C2  -  CQ  a l i p h a t i c  

g l y c o l   or  a  Cg  -  a l i c y c l i c   g l y c o l .   E x a m p l e s   of  t h e  

g l y c o l s   may  i n c l u d e   e t h y l e n e g l y c o l ,   1  ,  2 - p r o p y l e n e g l y c o l   , 

1,  3 - p r o p a n e d i o l ,   1  ,  4 - b u t a n e d i o l   ,  n e o p e n t y l g l y c o l   , 

0  1 , 6 - h e x a n e d i o l ,   1  ,  2 - c y c l o h e x a n e d i m e t h a n o l   , 

1  ,  3 - c y c l o h e x a n e d i m e t h a n o l   ,  p - x y l y l e n e g l y c o l   , 

d i e t h y l e n e g l y c o l   and  t r i e t h y l e n e g l y c o l   .  As  a  p a r t   of  t h e  

g l y c o l   c o m p o n e n t ,   p o l y e t h y l e n e g l y c o l   o r  

p o l y t e t r a m e t h y l e n e g l y c o l   may  be  e m p l o y e d .  

15  The  p o l y e s t e r   c o p o l y m e r   o b t a i n e d   f rom  t h e  

a b o v e - m e n t i o n e d   d i c a r b o x y l i c   a c i d   c o m p o n e n t   and  t h e  

g l y c o l   c o m p o n e n t   may  be  u s e d   in  t h e   fo rm  of   s o l u t i o n   o r  

d i s p e r s i o n   in  w a t e r ,   in  an  o r g a n i c   s o l v e n t ,   or  in  a  

m i x t u r e   of  w a t e r   and  an  o r g a n i c   s o l v e n t .  

20  The  p o l y e s t e r   c o p o l y m e r   p r e f e r a b l y   has   a  number   o f  

t e r m i n a l   g r o u p s   in  v iew  of  t he   c r o s s - l i n k i n g   p r o p e r t y ,  

and  t h o s e   h a v i n g   a  h y d r o x i d e   v a l u e   of  3  -  20  0  mg  KOH/g 

p o l y m e r ,   e s p e c i a l l y   5  -  100  mg  KOH/g  p o l y m e r   a r e  

p r e f e r r e d   in  v iew  of  t he   r e a c t i v i t y   and  t h e   s t i f f n e s s   o f  

25  the   c o a t e d   f i l m .   The  p o l y e s t e r   c o p o l y m e r   p r e f e r a b l y   h a s  

a  g l a s s   t r a n s i t i o n   p o i n t   of  10°C  to  90°C ,   more  p r e f e r a b l y  

40°C  to  70°C  in  v iew  of  a n t i - s   t i c k i n g   p r o p e r t y .  
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As  to  t he   c r o s s - l i n k i n g   a g n e t   fo r   c r o s s - l i n k i n g   t h e  

p o l y e s t e r   c o p o l y m e r   may  be  any  one  w h i c h   r e a c t s   w i t h   t h e  

t e r m i n a l   c a r b o x y l   g r o u p   or  h y d r o x i d e   g r o u p .  

R e p r e s e n t a t i v e   e x a m p l e s   of  t he   c r o s s - l i n k i n g   a g e n t   m a y  

i n c l u d e   u r e a   t y p e ,   m e l a m i n e   t y p e   and  a c r y l a m i d e   t y p e  

p o l y m e r   or  p r e p o l y m e r   c o n t a i n i n g   m e t h y l o l   or  a l k y l o l  

g r o u p ,   e p o x y   c o m p o u n d s ,   i s o c y a n a t e   c o m p o u n d s   a n d  

a z i r i d i n e   c o m p o u n d s .   Among  t h e s e ,   in  v i ew  of  t h e  

a d h e s i v e n e s s   w i t h   t he   h e a t - s e n s i t i v e   f i l m   and  t h e   n o n  

h o t - s t i c k i n g   p r o p e r t y ,   m e t h y l o l m e l a m i n e   and  i s o c y a n a t e  

c o m p o u n d s   a r e   p r e f e r r e d .   A l t h o u g h   t h e   a m o u n t   of  t h e  

c r o s s - l i n k i n g   a g e n t   a d d e d   may  a p p r o p r i a t e l y   be  s e l e c t e d  

d e p e n d i n g   on  the   n a t u r e   of  t h e   e m p l o y e d   c r o s s - l i n k i n g  

a g e n t ,   i t   i s   u s u a l l y   p r e f e r r e d   to  add  e q u i v a l e n t  

c r o s s - l i n k i n g   a g e n t   w i t h   r e s p e c t   to   t he   t e r m i n a l   g r o u p s .  

In  u s u a l ,   t he   c r o s s - l i n k i n g   a g e n t   may  p r e f e r a b l y   be  u s e d  

in  the   a m o u n t   of  2  to  30  p a r t s ,   more  p r e f e r a b l y   5  to  20  

p a r t s   by  w e i g h t   w i t h   r e s p e c t   to  100  p a r t s   by  w e i g h t   o f  

t he   p o l y e s t e r   c o p o l y m e r   in  t e r m s   of  s o l i d   c o n t e n t s .  

The  p o l y e s t e r   c o p o l y m e r   in  w h i c h   a  r e a c t i v e   g r o u p   i s  

i n t r o d u c e d   is  one  in  w h i c h   the   f o l l o w i n g   c o m p o u n d s   h a v i n g  

a  f u n c t i o n a l   g r o u p   such   as  r e a c t i v e   g r o u p ,  

s e l f - c r o s s - l i n k i n g   g r o u p   and  h y d r o p h i l i c   g r o u p   i s  

i n t r o d u c e d   i n t o   the   s t em  p o l y m e r .   E x a m p l e s   of  t h e  

c o m p o u n d s   c o n t a i n i n g   c a r b o x y l   g r o u p ,   i t s   s a l t   or  a c i d  

a n h y d r i d e   g r o u p   may  i n c l u d e   a c r y l i c   a c i d ,   m e t h a c r y l i c  

a c i d ,   i t a c o n i c   a c i d ,   m a l e i c   a c i d ,   f u m a r i c   a c i d   a n d  
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c r o t o n i c   a c i d .   E x a m p l e s   ot  t ne   c o m p o u n d s   u u n L d i i u u y  

amide   g r o u p   or  m e t h y l o l a t e d   amide   g r o u p   may  i n c l u d e  

a c r y l a m i d e ,   m e t h a c r y l a m i d e ,   N - m e t h y l m e t h a c r y l a m i d e   , 

m e t h y l o l a c r y l a m i d e ,   m e t h y l o l a t e d   m e t h a c r y l i c   a m i d e ,   @ 

u r e i d o v i n y l   e t h e r ,   ?  - u r e i d o i s o b u t y l v i n y l   e t h e r   a n d  

u r e i d o e t h y l a c r y l a t e .   E x a m p l e s   of  t h e   c o m p o u n d s  

c o n t a i n i n g   h y d r o x i d e   g r o u p   may  i n c l u d e  

- h y d r o x y e t h y l m e t h a c r y l a t e ,   P - h y d r o x y p r o p y l a c r y l a t e ,  

' - h y d r o x y p r o p y l m e t h a c r y l a t e ,   (3  - h y d r o x y v i n y l   e t h e r ,  

5 - h y d r o x y p e n t y l v i n y l   e t h e r ,   6 - h y d r o x y h e x y l v i n y l   e t h e r ,  

po  lye   thy   l e n e g l y c o l m o n o a c r y   l a t e   , 

p o l y e t h y l e n e g l y c o l m o n o m e t h a c r y l a t e ,  

p o l y p r o p y l e n e g l y c o l m o n o a c r y l a t e   a n d  

p o l y p r o p y l e l e g l y c o l m o n o m e t h a c r y l a t e .   E x a m p l e s   of  t h e  

c o m p o u n d s   c o n t a i n i n g   epoxy   g r o u p   may  i n c l u d e  

g l y c i d y l a c r y l a t e   and  g l y c i d y l m e t h a c r y l a t e .  

Among  t h e s e   c o m p o u n d s   c o n t a i n i n g   a  r e a c t i v e   g r o u p ,  

in  v i e w   of  the   a d h e s i v e n e s s   w i t h   t he   h e a t - s e n s i t i v e   f i l m  

and  a n t i - s t i c k i n g   p r o p e r t y ,   a c r y l i c   a c i d   and  g r a f t e d  

compound   of  the  m e t h y l o l a t e d   a c r y l a m i d e   a r e   e s p e c i a l l y  

p r e f e r r e d   . 

A l t h o u g h   the   p o l y e s t e r   c o p o l y m e r   . c o n t a i n i n g   t h e  

r e a c t i v e   g r o u p   may  be  c r o s s - l i n k e d   by  h e a t i n g   or  the   l i k e  

a f t e r   c o a t i n g ,   i t   is  p r e f e r r e d   to  e m p l o y   a  c r o s s - l i n k i n g  

c a t a l y s t   f o r   e n h a n c i n g   the   c r o s s - l i n k i n g   r e a c t i o n .  

E x a m p l e s   of  the   c r o s s - l i n k i n g   c a t a l y s t   may  i n c l u d e  

ammonium  c h l o r i d e ,   ammonium  n i t r a t e ,   c i t r i c   a c i d ,   o x a l i c  
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a c i d ,   p - t o l u e n e s u l f o n i c   a c i d   and  d i a l k y l z i n c   c o m p l e x ,  

rhe  a m o u n t   of   t he   c r o s s - l i n k i n g   c a t a l y s t   may  be  0 .5  -  5 

p a r t s   by  w e i g h t ,   p r e f e r a b l y   1 - 3   p a r t s   by  w e i g h t   w i t h  

r e s p e c t   to  100  p a r t s   by  w e i g h t   of  t he   p o l y e s t e r   c o p o l y m e r  

in  t e r m s   of   s o l i d   c o n t e n t s .  

As  t h e   a b o v e - m e n t i o n e d   o r g a n o p o l y s i l o x a n e   (B) 

a m p l o y e d   a l o n g   w i t h   t he   c r o s s - l i n k e d   p o l y e s t e r   c o p o l y m e r  

nay  be  s i l i c o n e   o i l s   and  m o d i f i e d   s i l i c o n e   o i l s   in  w h i c h  

v a r i o u s   f u n c t i o n a l   g r o u p s   a r e   i n t r o d u c e d   fo r   t h e   p u r p o s e  

h y d r o p h i l i c i t y   ,  r e a c t i v i t y ,   a d s o r b i n g   a b i l i t y ,  

l u b r i c a t i n g   a b i l i t y   and  so  on.  R e p r e s e n t a t i v e   e x a m p l e s  

of  t he   o r g a n o p o l y s i l o x a n e s   to  be  e m p l o y e d   may  i n c l u d e  

t h o s e   r e p r e s e n t e d   by  the   f o l l o w i n g   f o r m u l a e   (3)  to   (5)  . 

I  0 of  c o n f e r r i n g   c o m p a t i b i l i t y   w i t h   the   r e s i n   to  be  b l e n d e d ,  

1  5 

(4)  

(5)  
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( w h e r e i n   x,  y  and  z,  the   same  or  d i f f e r e n t ,   r e p r e s e n t   a n  

i n t e g e r   of  1  to  5 , 0 0 0 ;   R  r e p r e s e n t s   C1  -  C100  a l k y l   g r o u p  

or  h y d r o x i d e   g r o u p ;   R'  r e p r e s e n t s   C1  -  C1Q  a l k y l e n e  

g r o u p ,   p h e n y l e n e   g r o u p ,   c y c X o h e x y l e n e   g r o u p   or  e t h e r  

5  g r o u p ;   R"  r e p r e s e n t s   h y d r o g e n ,   -  C1Q0  a l k y l   g r o u p ,  

e p o x y   g r o u p ,   amino   g r o u p ,   c a r b o x y l   g r o u p ,   p h e n y l   g r o u p ,  

h y d r o x i d e   g r o u p ,   m e r c a p t o   g r o u p ,   p o l y o x y l e n e a l k y l   g r o u p  

or  h a l o g e n - c o n t a n i n g   a l k y l   g r o u p ;   R"'  r e p r e s e n t s   C1  -  

C100  a l k y l   g r o u p ,   p o l y o x y l e n e a l k y l   g r o u p ,   h y d r o x i d e   g r o u p  

0  or  h a l o g e n - c o n t a i n i n g   a l k y l   g r o u p )   . 

P r e f e r r e d   e x a m p l e s   of  t he   o r g a n o p o l y s i l o x a n e s  

r e p r e s e n t e d   by  t he   f o r m u l a e   (3)  to   (5)  may  i n c l u d e  

d i m e t h y l p o l y s i l o x a n e   o i l s ,   a m i n o - m o d i f   i e d   s i l i c o n e   o i l s ,  

e p o x y - m o d i f i e d   s i l i c o n e   o i l s ,   e p o x y - p o l y e t h e r - m o d i f   i e d  

5  s i l i c o n e   o i l s ,   e p o x y p o l y e t h e r - m o d i f   l e d   s i l i c o n e   o i l s ,  

c a r b o x y l - m o d i f i e d   s i l i c o n e   o i l s ,   p o l y e t h e r - m o d i f   i e d  

s i l i c o n e   o i l s ,   a l c o h o l - m o d i f i e d   s i l i c o n e   o i l s ,   a l k y l -   o r  

a l k y l - a r a l k y l - m o d i f i e d   s i l i c o n e   o i l s ,  

a l k y l a r a l k y l - p o l y e t h e r - m o d i f i e d   s i l i c o n e   o i l s ,  

10  f l u o r i n e - m o d i f i e d   s i l i c o n e   o i l s ,   a l k y l - h i g h e r   a l c o h o l  

e s t e r - m o d i f i e d   s i l i c o n e   o i l s ,   m e t h y l h y d r o g e n p o l y s i l o x a n e  

o i l s ,   p h e n y l m e t h y l s i l i c o n e s   and  e m u l s i o n s   t h e r e o f .  

Among  t h e s e ,   in  v iew  of  t h e   a n t i - s   t i c k i n g   p r o p e r t y  

and  n o i s e   p r e v e n t i o n   p r o p e r t y ,   d i m e t h y l p o l y s i l o x a n e   o i l s ,  

25  e p o x y - m o d i f i e d   s i l i c o n e   o i l s ,   e p o x y - p o l y e t h e r - m o d i f   i e d  

s i l i c o n e   o i l s ,   p o l y e t h e r - m o d i f   i e d   s i l i c o n e   o i l s   a n d  

a m i n o - m o d i f   i e d   s i l i c o n e   o i l s ,   as  w e l l   as  t he   e m u l s i o n  
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t h e r e o f   a r e   p r e f e r r e d .   M i x t u r e s   of  two  or  more  of  t h e s e  

w i t h   any  m i x i n g   r a t i o   may  be  e m p l o y e d .   F u r t h e r ,   k n o w n  

c r o s s - l i n k i n g   a g e n t s   w h i c h   r e a c t   w i t h   the   r e a c t i v e   g r o u p s  

of   t he   s i l i c o n e   o i l   may  a l s o   be  u s e d .  

5  For   e x a m p l e ,   i t   is  p r e f e r r e d   to  use  a  compound   s u c h  

as  a m i n e ,   amide   and  m e l a m i n e   a l o n g   w i t h   t he   s i l i c o n e   o i l  

h a v i n g   an  e p o x y   g r o u p   s i n c e   the   e l i m i n a t i o n   of  t he   o i l  

may  be  r e d u c e d .  

The  o r g a n o p o l y s i l o x a n e s   s u i t a b l e   f o r   e m p l o y i n g   i n  

10  t h e   non  h o t - s t i c k i n g   l a y e r   have   a  v i s c o s i t y   of  100  -  

5 , 0 0 0 , 0 0 0   c e n t i s t o k e s ,   more  p r e f e r a b l y   2 , 0 0 0   -  3 , 0 0 0 , 0 0 0  

c e n t i s t o k e s   a t   2 5 ° C .  

A l t h o u g h   c r o s s - l i n k a b l e   p o l y e s t e r   c o p o l y m e r   (A)  a n d  

t h e   o r g a n o p o l y s i l o x a n e   (B)  .may  be  a d m i x e d   in  any  m i x i n g  

15  r a t i o   u s i n g   a  common  o r g a n i c   s o l v e n t   or  w a t e r ,   t he   m i x i n g  

r a t i o   (B)  /  (A)  by  w e i g h t   may  p r e f e r a b l y   be  0 .01   -  8,  m o r e  

p r e f e r a b l y   0 . 0 5   -  3,  s t i l l   more  p r e f e r a b l y   0.1  -  0 . 7 .  

A l t h o u g h   t h e   t h i c k n e s s   of  t he   non  h o t - s t i c k i n g   l a y e r  

i s   n o t   r e s t r i c t e d ,   i t   may  p r e f e r a b l y   be  0 .01   -  1  urn,  m o r e  

20  p r e f e r a b l y   0 .05   -  0 . 5   p m .  

In  v i ew   of  t h e   a d h e s i v e n e s s   w i t h   t he   h e a t - s e n s i t i v e  

f i l m   and  in  v i ew   of  t h e   p r e v e n t i o n   of  t he   t r a n s c r i p t i o n  

to   t h e   r e v e r s e   s i d e ,   t he   non  h o t - s t i c k i n g   l a y e r   may  b e  

f o r m e d   by  a p p l y i n g   a  s o l u t i o n   of  the   c o m p o u n d s   on  t h e  

25  h e a t - s e n s i t i v e   f i l m ,   s t r e t c h i n g   the   h e a t - s e n s i t i v e   f i l m  

w h i l e   d r y i n g   t he   a p p l i e d   s o l u t i o n   and  t h e n   h e a t s e t t i n g  

t h e   r e s u l t i n g   f i l m .  
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M e t h o d s   of  v a r i o u s   c h a r a c t e r i s t i c s   r e l a t i n g   to  t h e  

p r e s e n t   i n v e n t i o n   and  m e t h o d s   of  e v a l u a t i n g   t h e   e f f e c t s  

of   t h e   p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

summary   . 

5  (l)   E n e r g y   of  C r y s t a l   F u s i o n   [A  Hu  ( c a l / g ) ]  

The  e n e r g y   of  c r y s t a l   f u s i o n   was  o b t a i n e d   f rom  t h e  

a r e a   (a)  of  a  r e g i o n   in  the  t h e r m o g r a m   of   t h e  

h e a t - s e n s i t i v e   f i l m   d u r i n g   the   f u s i o n   t a k e s   p l a c e ,   u s i n g  

a  d i f f e r e n t i a l   s c a n n i n g   t h e r m o m e t e r   t y p e   D S C - 2  

0  m a n u f a c t u r e d   by  P e r k i n - E l m e r   Co . ,   L t d .   The  r e g i o n   w a s  

t h a t   i n t e r p o s e d   b e t w e e n   the  b a s e   l i n e   of   t h e   t h e r m o g r a m  

and  the   d i f f e r e n t i a l   t h e r m a l   c u r v e   in  t h e   r a n g e   f rom  t h e  

f u s i o n - s t a r t i n g   t e m p e r a t u r e   to  t he   f u s i o n - t e r m i n a t i n g  

t e m p e r a t u r e .   T h a t   i s ,   the   d i f f e r e n t i a l   t h e r m a l   c u r v e  

15  d e v i a t e s   f rom  the   b a s e   l i n e   to  t he   e n d o t h e r m i c   s i d e   a s  

t h e   h e a t i n g   c o n t i n u e s   and  t h e n   r e t u r n s   to  t h e   b a s e   l i n e .  

The  a r e a   (a)  i s   t h a t   of  the   r e g i o n   i n t e r p o s e d   b e t w e e n   t h e  

d e v i a t e d   d i f f e r e n t i a l   t h e m a l   c u r v e   and  t h e   s t r a i g h t   l i n e  

c o n n e c t i n g   the   p o i n t   a t   which   the   d e v i a t i o n   of  t h e  

20  d i f f e r e n t i a l   t h e r m a l   c u r v e   b e g i n s   and  t h e   p o i n t   a t   w h i c h  

t h e   d e v i a t e d   c u r v e   r e t u r n s   to  the   b a s e   l i n e .   The  s a m e  

p r o c e d u r e   was  f o l l o w e d   fo r   i n d i u m   to  o b t a i n   t h e  

c o r r e s p o n d i n g   a r e a   (b)  wh ich   is   known  as  6 .8   c a l / g .   T h e  

e n e r g y   of  f u s i o n   was  o b t a i n e d   by  the   f o l l o w i n g   e q u a t i o n :  

25  a / b   x  6 .8   =  A  Hu  ( c a l / g )  

'  (2)  D i f f e r e n c e   B e t w e e n   the   F u s i o n - S t a r t i n g   T e m p e r a t u r e  

and  F u s i o n - T e r m i n a t i n g   T e m p e r a t u r e   [ATm  (°C)  ] 
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U s i n g   t h e   d i f f e r e n t i a l   s c a n n i n g   t h e r m o m e t e r   t y p e  

DSC-2  as  in  ( 1 ) ,   t he   t e m p e r a t u r e   at   wh ich   t h e  

d i f f e r e n t i a l   t h e r m a l   c u r v e   b e g i n s   to  d e v i a t e   from  t h e  

b a s e   l i n e   was  d e f i n e d   as  the   f u s i o n - s t a r t i n g   t e m p e r a t u r e  

5  (T^)  and  t h e   t e m p e r a t u r e   a t   wh ich   the   d e v i a t e d  

d i f f e r e n t i a l   t h e r m a l   c u r v e   r e t u r n s   to  t he   b a s e   l i n e   w a s  

d e f i n e d   as  f u s i o n - t e r m i n a t i n g   t e m p e r a t u r e   (T2)  ,  and  t h e  

ATm  was  o b t a i n e d   by  the   e q u a t i o n   T2  -  =  A  Tm  (°C)  .  I n  

c a s e s   w h e r e   t he   p o s i t i o n   of  the   e a c h   b a s e   l i n e   i s  

1  u  d i f f i c u l t   to  c l e a r l y   d e f i n e ,   t a n g e n t   l i n e   was  drawn  f o r  

e a c h   b a s e   l i n e   and  t h e   p o i n t s   a t   wh ich   the   d i f f e r e n t i a l  

t h e r m a l   c u r v e   s t a r t s   to  d e v i a t e ,   and  r e t u r n s   to  e a c h  

t a n g e n t   l i n e   we re   r e a d .   In  c a s e s   where   A  Hu  =  0  c a l / g ,  

ATm  i s   d e f i n e d   as  OO  . 

15  (3)  E v a l u a t i o n   of  C h a r a c t e r   P r i n t i n g  

(i)  E v a l u a t i o n   of  C l e a r n e s s   of  C h a r a c t e r s  

The  o r i g i n a l   copy  ( m a n u s c r i p t )   c a r r i e d   J IS   f i r s t  

l e v e l   c h a r a c t e r s   in  t he   s i z e   of  2.0  mm  s q u a r e .  

M i m e o g r a p h   s t e n c i l   c o m p r i s i n g   a  p o r o u s   s u p p o r t   made  o f  

20  p o l y e s t e r   g a u z e   and  a  h e a t - s e n s i t i v e   f i l m   a d h e r e d   t h e r e t o  

was  p r o c e s s e d   u s i n g   a  m i m e o g r a p h i n g   p r i n t e r   " R I S O  

M e i s h i g o k k o "   ( m a n u f a c t u r e d   by  Riso   Kagaku  Kogyo  K.K.)   a n d  

t h e   p r i n t e d   c h a r a c t e r s   were   e v a l u a t e d .   By  t h e  

e v a l u a t i o n ,   t h e   m i m e o g r a p h   s t e n c i l s   were   c l a s s i f i e d   i n t o  

25  t h r e e   r a n k s .   The  A  r a n k   m i m e o g r a p h   s t e n c i l s   a re   t h o s e   b y  

w h i c h   c h a r a c t e r s   were   p r i n t e d   as  c l e a r   as  the   o r i g i n a l  

c o p y .   The  B  r a n k   s t e n c i l s   a re   t h o s e   which   g a v e  
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c h a r a c t e r s   whose   l i n e s ,   u n l i k e   the   o r i g i n a l   c o p y ,   w e r e  

c u t   a n d / o r   c o m b i n e d   a l t h o u g h   wh ich   c h a r a c t e r s   c o u l d   b e  

r e a d .   The  C  r a n k   s t e n c i l s   a r e   t h o s e   w h i c h   g a v e  

c h a r a c t e r s   of   w h i c h   the   l i n e s   were   c u t   a n d / o r   c o m b i n e d  

5  such   t h a t   t h e   c h a r a c t e r s   c o u l d   no t   be  r e a d .  

( i i )   E v a l u a t i o n   of  C h i p p i n g   of  C h a r a c t e r s  

P r o c e s s i n g   and  p r i n t i n g   were  c o n d u c t e d   as  in  ( i )  

j u s t   d e s c r i b e d   a b o v e ,   and  the   c h i p p i n g   of  t h e   c h a r a c t e r s  

were   e v a l u a t e d .   Those   m i m e o g r a p h   s t e n c i l s   w h i c h   g a v e  

0  c h a r a c t e r s   c l e a r l y   c h i p p i n g   were   e v a l u a t e d   u n a c c e p t a b l e  

and  a r e   e x p r e s s e d   by  the   mark  "X"  in  t h e   t a b l e s .   T h o s e  

w h i c h   gave   c h a r a c t e r s   wh ich   d id   no t   c h i p   a t   a l l   w e r e  

e v a l u a t e d   as  a c c e p t a b l e   and  a re   e x p r e s s e d   by  t h e   m a r k  

" O "   in  t he   t a b l e s .   Those   w h i c h   gave   c h a r a c t e r s   s l i g h t l y  

5  c h i p p i n g   b u t   c o u l d   be  r e a d   a r e   e x p r e s s e d   by  t h e   m a r k  

"  A  "  • 

( i i i )   E v a l u a t i o n   of  U n e v e n n e s s   of  T h i c k n e s s   o f  

C h a r a c t e r   L i n e s  

By  t h e   same  m a n n e r   as  in  (i)  ,  c h a r a c t e r s   w i t h   a  s i z e  

20  of  5,0  mm  s q u a r e   were   p r i n t e d ,   and  the   p r i n t e d   c h a r a c t e r s  

were   s u b j e c t e d   to   v i s u a l   e x a m i n a t i o n .  

T h o s e   m i m e o g r a p h   s t e n c i l s   by  w h i c h   c h a r a c t e r s  

c l e a r l y   s h o w i n g   u n e v e n n e s s   of  t he   l i n e s   t h e r e o f   w h e n  

c o m p a r e d   w i t h   t he   o r i g i n a l   copy  ( m a n u s c r i p t )   were   p r i n t e d  

25  were  e v a l u a t e d   as  g i v i n g   bad  a p p e a r a n c e   and  u n a c c e p t a b l e ,  

and  a r e   e x p r e s s e d   by  the   mark  "X".  T h o s e   w h i c h   g a v e  

c h a r a c t e r s   no t   s h o w i n g   u n e v e n n e s s   of  t he   l i n e s   t h e r e o f  
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were   e v a l u a t e d   as  g i v i n g   good  a p p e a r a n c e   and  a c c e p t a b l e ,  

and  a r e   e x p r e s s e d   by  the   mark  "O  "  . 

( iv)   E v a l u a t i o n   of  T h i c k n e s s   of  L i n e s   of  C h a r a c t e r s  

C h a r a c t e r s   were   p r i n t e d   in  t he   same  m a n n e r   as  i n  

5  ( i i i )   ,  t h e   c h a n g e   in  the   t h i c k n e s s   of  t he   l i n e s   of  t h e  

c h a r a c t e r s   f rom  the   o r i g i n a l   copy  were   v i s u a l l y   e x a m i n e d .  

T h o s e   m i m e o g r a p h   s t e n c i l s   by  w h i c h   c h a r a c t e r s   whose   l i n e s  

were   t h i c k e n e d   or  t h i n n e d   when  c o m p a r e d   to  t h e   o r i g i n a l  

copy   were   p r i n t e d   were   e v a l u a t e d   as  u n a c c e p t a b l e   and  a r e  

1  0  e x p r e s s e d   by  t he   mark  "X"  .  Those   wh ich   gave   c h a r a c t e r s  

of   w h i c h   l i n e s   d i d   no t   c h a n g e   in  the   t h i c k n e s s   a r e  

e x p r e s s e d   by  t he   mark  "O  "  •  Those   c h a r a c t e r s   of  w h i c h  

l i n e s   were   s l i g h t l y   t h i c k e n e d   or  t h i n n e d   bu t   in  a n  

a c c e p t a b l e   l e v e l   a r e   e x p r e s s e d   by  t he   mark  "A  "  • 

15  (4)  E v a l u a t i o n   of  P a i n t - P r i n t i n g  

(i)  E v a l u a t i o n   of  C l e a r n e s s   of  P a i n t - P r i n t i n g  

0   ( c i r c l e s   p a i n t e d   in  b l a c k )   w i t h   a  d i a m e t e r   of  1  -  

5  mm  were   p r i n t e d   in  the   same  m a n n e r   as  d e s c r i b e d   a b o v e .  

The  p r i n t e d   c i r c l e s   were   s u b j e c t e d   to  e v a l u a t i o n .  

20  The  e v a l u a t i o n   was  made  f o r   t he   r u g g e d n e s s   of  t h e  

b o u n d a r i e s   of  t h e   c i r c l e s .   T h o s e   m i m e o g r a p h   s t e n c i l s  

w h i c h   gave   c i r c l e s   whose  b o u n d a r i e s   have   a  p o r t i o n   w h i c h  

p r o j e c t s   or  r e c e s s e s   by  200  pm  or  more  w i t h   r e s p e c t   t o  

t h e   s i z e   ' o f   t he   o r i g i n a l   copy  were   e v a l u a t e d   as  g i v i n g  

25  bad  a p p e a r a n c e   and  u n c l e a r   p r i n t i n g ,   and  a r e   e x p r e s s e d   b y  

the   mark  "X".  Those   which   gave   c i r c l e s   h a v i n g   a  

p r o j e c t i o n   or  a  r e c e s s   of  50  pm  or  s m a l l e r   were   e v a l u a t e d  
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as  b e i n g   c l e a r   and  a r e   e x p r e s s e d   by  t he   mark  " O "   •  T h o s e  

w h i c h   were   i n t e r m e d i a t e   t h e r e b e t w e e n   a r e   e x p r e s s e d   by  t h e  

mark  " A s " .   T h e s e   can  be  a c c e p t a b l e   f o r   some  u s e .  

( i i )   C o r r e s p o n d e n c e   of  the   S i z e   of  O r i g i n a l   Copy  a n d  

5  P a i n t - P r i n t e d   C o p y  

C i r c l e s   p a i n t e d   in  b l a c k   were   p r i n t e d   as  in  (i)  ,  a n d  

t h e   d i a m e t e r s   of  t he   p a i n t e d   c i r c l e s   in  v a r i o u s  

d i r e c t i o n s   ( i . e . ,   0°  and  180° ,   45°  and  2 2 5 ° ,   90°  a n d  

2 7 0 ° ,   and  135°  and  315°)   were   m e a s u r e d .   T h o s e   wh ich   g a v e  

0  p r i n t e d   c i r c l e s   s h o w i n g   a  d i m e n s i o n a l   c h a n g e   f rom  t h e  

o r i g i n a l   copy   ( l a r g e r -   or  s m a l l e r )   by  n o t   l e s s   t h a n   500  um 

were   e v a l u a t e d   as  g i v i n g   bad  c o r r e s p o n d e n c e   and  a r e  

e x p r e s s e d   by  the   mark  "X".  Those   w h i c h   g a v e   p r i n t e d  

c i r c l e s   w h i c h   showed  a  d i m e n s i o n a l   c h a n g e   of  no t   m o r e  

5  t h a n   50  p i   were   e v a l u a t e d   as  g i v i n g   good   c o r r e s p o n d e n c e  

and  a r e   e x p r e s s e d   by  the   mark  " 0 " -   T h o s e   w h i c h   w e r e  

i n t e r m e d i a t e   t h e r e b e t w e e n   a r e   e x p r e s s e d   by  t h e   m a r k  

"  T h e s e   can  be  a c c e p t a b l e   fo r   some  u s e .  

( i i i )   E v a l u a t i o n   of  L i g h t   and  S h a d e   Shown  i n  

20  P a i n t - P r i n t i n g  

P a i n t - p r i n t i n g   was  c o n d u c t e d   as  in  (i)  ,  and  t h e  

p r i n t e d   c i r c l e s   were   v i s u a l l y   c h e c k e d   w h e t h e r   t h e y   h a v e  

l i g h t   and  s h a d e   or  n o t .   Those   m i m e o g r a p h   s t e n c i l s   w h i c h  

gave   p r i n t e d   c i r c l e s   s h o w i n g   l i g h t   and  s h a d e   a r e  

25  e x p r e s s e d   by  t he   mark  "X"  and  t h o s e   no t   s h o w i n g   l i g h t   a n d  

s h a d e   a r e   e x p r e s s e d   by  the   mark  "O   "  • 

(5)  E v a l u a t i o n   of  S e n s i t i v i t y  
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u n a r a c t e r s   were   w r i t t e n   w i t h   p e n c i l s   h a v i n g   a  p e n c i l  

h a r d n e s s   of  5H,  4H,  3H,  2H  and  H  a t   a  p r e s s i n g   f o r c e   o f  

150  g  and  were   u s e d   as  a  m a n u s c r i p t .   The  s e n s i t i v i t y   w a s  

e v a l u a t e d   w h e t h e r   t h e   p r i n t e d   c h a r a c t e r s   were   a b l e   to   b e  

5  r e a d .   S i n c e   t h e   c h a r a c t e r   w r i t t e n   w i t h   a  p e n c i l   of  5H 

was  t h e   l i g h t e s t   and  t he   c h a r a c t e r   w r i t t e n   w i t h   a  p e n c i l  

of   H  was  t h e   d e e p e s t ,   the   s e n s i t i v i t y   was  t he   h i g h e s t   i f  

t h e   p r i n t e d   c h a r a c t e r   of  wh ich   m a n u s c r i p t   was  w r i t t e n  

w i t h   a  p e n c i l   of  5H  c o u l d   be  r e a d   and  t h e   s e n s i t i v i t y  

0  d e c r e a s e s   as  t he   h i g h e s t   p e n c i l   h a r d n e s s   by  w h i c h  

r e a d a b l e   p r i n t e d   c h a r a c t e r   c o u l d   be  made  s h i f t s   from  5H 

to  H. 

(6)  E v a l u a t i o n   of  D u r a b i l i t y  

The  d u r a b i l i t y   was  e x p r e s s e d   in  t e r m s   of  the   n u m b e r  

5  of  p r i n t s   (known  as  w i t h s t a n d   p r i n t i n g   number )   w h i c h  

c o u l d   be  p r i n t e d   u n t i l   t he   h e a t - s e n s i t i v e   f i l m   was  b r o k e n  

u s i n g   t he   a b o v e - m e n t i o n e d   p r i n t e r .  

(7)  C e n t e r   L ine   A v e r a g e   R o u g h n e s s   (Ra) 

The  c e n t e r   l i n e   a v e r a g e   r o u g h n e s s   (Ra)  was  m e a s u r e d  

0  in   a c c o r d a n c e   w i t h   t h e   m e t h o d   of  J IS   B  0601  u s i n g   a  

p i n - t o u c h   t y p e   s u r f a c e   r o u g h n e s s   m e t e r .   The  c u t o f f   w a s  

0 . 2 5   mm  and  t h e   m e a s u r i n g   l e n g t h   was  4  mm. 

(8)  Maximum  R o u g h n e s s   ( R t )  

The  maximum  r o u g h n e s s   was  m e a s u r e d   u s i n g   a  p i n - t o u c h  

5  t y p e   s u r f a c e   r o u g h n e s s   m e t e r   in  a c c o r d a n c e   w i t h   t h e  

m e t h o d   of  J IS   B  0601 .   The  maximum  r o u g h n e s s   means  t h e  

t o t a l   of   t he   h e i g h t   of  the   h i g h e s t   m o u n t a i n   and  the   d e p t h  
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of  t he   d e e p e s t   v a l l e y   w h e r e i n   t he   m e a s u r i n g   l e n g t h   was  4 

mm. 

(9)  D i a m e t e r   and  Number  of  P r o j e c t i o n s  

A luminum  was  v a p o r - d e p o s i t e d   w i t h   a  t h i c k n e s s   o f  

a b o u t   100  nm  on  the   f i l m s   to  p r e p a r e   f i l m   s a m p l e s   f o r  

o b s e r v a t i o n .   Us ing   a  m i c r o s c o p e   ( r e f l e c t i o n   m e t h o d )   a n d  

an  image   a n a l y z i n g   c o m p u t e r   ( C a m b r i d g e   I n s t r u m e n t   C o . ,  

L t d . ) ,   the   s a m p l e s   were  m a g n i f i e d   to  358  m a g n i f i c a t i o n s  

and  were   p r o v i d e d   w i t h   c o n t r a s t ,   and  t h e   s i z e   ( d i a m e t e r s )  

and  the   number   of  the   p r o j e c t i o n s   we re   m e a s u r e d .   T h e  

a r e a   o c c u p i e d   by  the   p r o j e c t i o n   was  c a l c u l a t e d   in  t e r m s  

of  a r e a   of  a  c i r c l e ,   and  the   s i z e   of  t h e   p r o j e c t i o n s   w e r e  

e x p r e s s e d   in  t e r m s   of  the   d i a m e t e r   of  t h e   c i r c l e .  

(10)  A v e r a g e   P a r t i c l e   S i z e  

S l u r r y   of  the   i n o r g a n i c   p a r t i c l e s   in   e t h a n o l   w a s  

p r e p a r e d   and  the   a v e r a g e   p a r t i c l e   s i z e   was  d e t e r m i n e d  

u s i n g   a  c e n t r i f u g a l   s e d i m e n t a t i o n   t y p e   p a r t i c l e   s i z e  

d i s t r i b u t i o n - m e a s u r i n g   a p p a r a t u s   CAPA-500  ( m a n u f a c t u r e d  

by  H o r i b a   S e i s a k u s h o )   . 

(11)  S t r e t c h i n g   P r o p e r t y  

E v a l u a t i o n   was  made  fo r   w h e t h e r   t h e   f i l m   i s   b r o k e n  

or  n o t   by  b e i n g   s t r e t c h e d   in  t r a n s v e r s e   d i r e c t i o n   in  a  

s t e n t e r .   Those   f i l m s   wh ich   were   b r o k e n   w i t h i n   8  h o u r s  

were   e v a l u a t e d   as  h a v i n g   bad  s t r e t c h i n g   p r o p e r t y   and  w e r e  

e x p r e s s e d   by  t he   mark  "X".  Those   f i l m s   w h i c h   was  n o t  

b r o k e n   w i t h i n   72  h o u r s   were  e v a l u a t e d   as  h a v i n g   g o o d  

s t r e t c h i n g   p r o p e r t y   and  were  e x p r e s s e d   by  t h e   mark   "Q  "  - 



T h o s e   f i l m s   w h i c h   we re   b r o k e n   a t   the   t ime   of  8  h o u r s   t o  

7  2  h o u r s   f rom  t he   b e g i n n i n g   of  t he   s t r e t c h i n g   w e r e  

e v a l u a t e d   as  b e i n g   p r a c t i c a l l y   a c c e p t a b l e   a l t h o u g h   t h e  

p r o d u c t i v i t y   w o u l d   be  l o w e r e d ,   and  were   e x p r e s s e d   by  t h e  

mark   " A " -  

(12)  W i n d i n g   P r o p e r t y  

The  c o n d i t i o n s   of  the   f i l m s   when  t h e y   were   w o u n d  

a b o u t   a  w i n d e r   were   v i s u a l l y   e x a m i n e d .   The  c r i t e r i a   o f  

t h e   e v a l u a t i o n   were   as  f o l l o w s :  

D  M a r k ©   :  T h o s e   f i l m s   wh ich   d id   no t   show  f o l d e d   w r i n k l e s ,  

l o n d i t u d i n a l   w r i n k l e s   wh ich   d id   no t   r e a c h   to  f o l d e d  

w r i n k l e s ,   t r a n s v e r s e   w r i n k l e s   wh ich   d id   no t   r e a c h   t o  

f o l d e d   w r i n k l e s   and  s i d e   s l i p s   (0 .5  mm  or  l e s s )   a t   a l l  

w e r e   e v a l u a t e d   as  h a v i n g   good  w i n d i n g   p r o p e r t y   and  w e r e  

5  e x p r e s s e d   by  t h e   mark  " © "   . 

M a r k O   :  T h o s e   f i l m s   wh ich   showed  l ° n 9 i t u d i n a l   a n d / o r  

t r a n s v e r s e   w r i n k l e s   w h i c h   d id   no t   r e a c h   to  f o l d e d  

w r i n k l e s ,   b u t   w h i c h   d i d   not   b r i n g   a b o u t   t r o u b l e s   i n  

r e w i n d i n g   s t e p   and  in  a d h e r i n g   s t e p ,   as  w e l l   as  t h o s e  

10  w h i c h   showed   a  s i d e   s l i p   of  1.0  mm  or  l e s s   were   e v a l u a t e d  

as  b e i n g   p r a c t i c a l l y   u s a b l e   and  were   e x p r e s s e d   by  t h e  

mark   " O " -  

Mark  X:  T h o s e   f i l m s   w h i c h   showed  f o l d e d   w r i n k l e s   a n d  

w h i c h   showed   l o n g i t u d i n a l   a n d / o r   t r a n s v e r s e   w r i n k l e s   n o t  

25  r e a c h i n g   to  f o l d e d   w r i n k l e s   bu t   b r o u g h t   a b o u t   t r o u b l e s   i n  

r e w i n d i n g   s t e p   and  in  a d h e r i n g   s t e p ,   as  w e l l   as  t h o s e  

w h i c h   showed   a  s i d e   s l i p   of  more  t h a n   1  .  0  mm  w e r e  
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e v a l u a t e d   as  b e i n g   p r a c t i c a l l y   u n u s a b l e   and  were   m a r k e d  

as  " X " .  

(13)  Hea t   S h r i n k a g e  

F i l m s   were   c u t   i n t o   1  cm  w i d t h   x  30  cm  l e n g t h   t o  

p r e p a r e   f i l m   s a m p l e s .   The  p o i n t   a t   5  cm  f rom  t h e   edge   o f  

the   s a m p l e   was  m a r k e d   and  t h e   p o i n t   a t   2  0  cm  f rom  t h e  

mark  was  a l s o   m a r k e d .   T h r e e   g r ams   of  l o a d   was  a p p l i e d   t o  

t he   edge   of  t he   s a m p l e   and  t he   s a m p l e   was  h e a t - t r e a t e d   a t  

150°C  f o r   15  m i n u t e s   in  " P e r f e c t   Oven"  m a n u f a c t u r e d   b y  

T a h a i   C o . ,   L t d .   A f t e r   t he   h e a t - t r e a t m e n t   (HT)  ,  t h e  

d i s t a n c e   b e t w e e n   the   marks   was  m e a s u r e d .   The  h e a t  

s h r i n k a g e   (HS)  was  o b t a i n e d   f rom  t he   f o l l o w i n g   e q u a t i o n :  

20  cm  -  ( D i s t a n c e   b e t w e e n   t he   Marks   a f t e r   HT) 
HS  =  x  100  

2  0  cm 

(14)  A d h e s i v e n e s s  

The  a d h e s i v e n e s s   b e t w e e n   a  p o l y e s t e r   g a u z e   u s e d   a s  

the   p o r o u s   s u p p o r t   and  the   h e a t - s e n s i t i v e   f i l m   w a s  

e v a l u a t e d .   C e l l o p h a n e   t a p e s   were   a d e h e r e d   to  t h e  

s u r f a c e s   of  t h e   p o l y e s t e r   g a u z e   and  t h e   h e a t - s e n s i t i v e  

f i l m ,   r e s p e c t i v e l y ,   and  t h e   c e l l o p h a n e   t a p e s   we re   p u l l e d  

o f f .   T h o s e   f rom  wh ich   the   p o l y e s t e r   g a u z e   was  c o m p l e t e l y  

p u l l e d   o f f   were   e v a l u a t e d   as  h a v i n g   p o o r   a d h e s i v e n e s s   a n d  

were   e x p r e s s e d   by  the   mark  "X",  and  t h o s e   f rom  w h i c h   t h e  

p o l y e s t e r   g a u z e   was  no t   p u l l e d   o f f   a t   a l l   were   e v a l u a t e d  

as  h a v i n g   good  a d h e s i v e n e s s   and  were   e x p r e s s e d   by  t h e  

mark  "O   "  •  T h o s e   in  w h i c h   the   p o l y e s t e r   g a u z e   was  p a r t l y  

p u l l e d   o f f   were   e x p r e s s e d   by  the   mark  " A " .  
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Ease   of  d e t a c h i n g   t h e   m a n u s c r i p t   f rom  t h e  

h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   a f t e r   p r o c e s s i n g   w a s  

e v a l u a t e d .   Those   f rom  w h i c h   the   m a n u s c r i p t   c o u l d   b e  

d e t a c h e d   w i t h o u t   any  r e s i s t a n c e   were   e v a l u a t e d   as  h a v i n g  

good   r e l e a s i n g   p r o p e r t y   and  were   e x p r e s s e d   by  t he   m a r k  

- O - .   T h o s e   to  w h i c h   t he   m a n u s c r i p t   was  k e p t   a t t a c h e d  

b u t   f rom  w h i c h   t he   m a n u s c r i p t   c o u l d   be  d e t a c h e d   w i t h o u t  

l e a v i n g   any  d e f f e c t   on  t he   p r o c e s s e d   r e g i o n   w e r e  

.  e v a l u a t e d ,   a l t h o u g h   the   e a s e   of  h a n d l i n g   was  r e d u c e d ,   a s  

p r a c t i c a l l y   u s a b l e   and  were   e x p r e s s e d   by  t h e   mark  "A  "  • 

T h o s e   in  w h i c h   a  d e f f e c t   i s   l e f t   on  the   p r o c e s s e d   r e g i o n  

when  d e t a c h i n g   the   m a n u s c r i p t   t h e r e f r o m ,   as  w e l l   as  t h o s e  

in  w h i c h   the   h e a t - s e n s i t i v e   f i l m   was  b r o k e n   w e r e  

5  e v a l u a t e d   as  u n u s a b l e   and  were   e x p r e s s e d   by  t h e   mark  " X " .  

(16)  E v a l u a t i o n   of  A n t i - C u r l i n g   P r o p e r t y  

The  h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l s   a f t e r   b e i n g  

p r o c e s s e d   w i t h   t he   a b o v e - m e n t i o n e d   p r i n t e r   w e r e  

e v a l u a t e d .   The  m i m e o g r a p h   s t e n c i l s   a f t e r   p r o c e s s i n g   w e r e  

•0  c u t   i n t o   5  cm  x  8  cm,  and  t h e   t h u s   c u t   s t e n c i l s   w e r e  

p l a c e d   on  a  f l a t   d e s k   w i t h   f a c i n g   the   h e a t - s e n s i t i v e   f i l m  

u p s i d e .   Those   w h i c h   d i d   no t   c u r l   a t   a l l   we re   e v a l u a t e d  

as  h a v i n g   good  a n t i - c u r l i n g   p r o p e r t y   and  we re   e x p r e s s e d  

by  t he   mark  "Q  "  •  Those   w h i c h   were   l i f t e d   by  10  mm  o r  

25  more  we re   e v a l u a t e d   as  h a v i n g   poor   a n t i - c u r l i n g   p r o p e r t y  

and  we re   e x p r e s s e d   by  the   mark  "X".  T h o s e   i n t e r m e d i a t e  

t h e r e b e t w e e n   were  e x p r e s s e d   by  the   m a r k  
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"Z\  "  . 

(17)  E v a l u a t i o n   of  A n t i - S   t i c k i n g   P r o p e r t y  

U s i n g   R i s o g r a p h   007D  I I I   N  w i t h   a  t h e r m a l   h e a d ,  

r e a d i n g   of   a  m a n u s c r i p t   and  p e r f o r a t i v e   w r i t i n g   a n d  

p r i n t i n g   were   c o n d u c t e d .   Those   wh ich   d i d   now  s h o w  

s t i c k i n g   a t   a l l   d u r i n g   the   o p e r a t i o n   we re   e v a l u a t e d   a s  

h a v i n g   good   a n t i - s t i c k i n g   p r o p e r t y   and  were   e x p r e s s e d   b y  

t he   m a r k  

" © " .   T h o s e   w h i c h   showed  s l i g h t   s t i c k i n g   b u t   d i d   n o t  

have   a  p r a c t i c a l   p r o b l e m   were  e x p r e s s e d   by  t h e   mark  " O   "  , 

and  t h o s e   w h i c h   showed  s t i c k i n g   a r e   e x p r e s s e d   by  t h e   m a r k  

"X"  . 

(18)  E v a l u a t i o n   of  N o i s e  

P e r f o r a t i o n   o p e r a t i o n   was  c o n d u c t e d   as  in  (17)  a n d  

the  n o i s e   made  in  the   o p e r a t i o n   was  e v a l u a t e d .   T h o s e  

tfhich  made  n o i s e   a re   e x p r e s s e d   by  the   mark  "X",  and  t h o s e  

tfhich  d i d   n o t   make  n o i s e   a re   e x p r e s s e d   by  the   mark  "O   "  • 

(19)  S u r f a c e   W e t t i n g   T e n s i o n  

To  e v a l u a t e   t he   t r a n s c r i p t i o n   of  t he   n o n  

l o t - s t i c k i n g   l a y e r   to  the   r e v e r s e   s u r f a c e ,   a  n o n  

l o t - s t i c k i n g   l a y e r   was  s u p e r p o s e d   on  a  b a r e  

t e a t - s e n s i t i v e   f i l m   and  a  p r e s s u r e   of  100  g /cm2  w a s  

L p p l i e d   t h e r e t o .   The  t h u s   s u p e r p o s e d   s t r u c t u r e   was  l e f t  

:o  s t a n d   a t   a  t e m p e r a t u r e   of  40°C,   and  a  r e l a t i v e  

t u m i d i t y   of   95%  f o r   two  d a y s .   T h e r e a f t e r   the   c o n d i t i o n s  

'f  t he   non  h o t - s t i c k i n g   l a y e r   and  the   s u r f a c e   of  t h e   f i l m  

o n t a c t e d   w i t h   the   non  h o t - s t i c k i n g   l a y e r   were   e v a l u a t e d  
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in  a c c o r d a n c e   w i t h   t h e   m e t h o d   of  J IS   K  6768 .   In  c a s e s  

w h e r e   t he   t r a n s c r i p t i o n   of  t he   non  h o t - s t i c k i n g   l a y e r   t o  

t h e   s u r f a c e   of   t h e   h e a t - s e n s i t i v e   f i l m   does   no t   o c c u r   o r  

s c a r e c e l y   o c c u r s ,   t h e   s u r f a c e   w e t t i n g   t e n s i o n   of  t h e  

5  h e a t - s e n s i t i v e   f i l m   is   a s s u m e d   to  be  38  -  43  d y n e s / c m .  

T h u s ,   in   c a s e s   w h e r e   the   s u r f a c e   w e t t i n g   t e n s i o n   was  n o t  

more  t h a n   37  d y n e s / c m ,   i t   is  e v a l u a t e d   t h a t   t h e  

t r a n s c r i p t i o n   of   t h e   non  h o t - s t i c k i n g   l a y e r   to  t h e  

r e v e r s e   s i d e   of   t h e   f i l m   when  r o l l e d   is  s e v e r e .  

0  The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  w a y  

of  e x a m p l e s   and  c o m p a r a t i v e   e x a m p l e s   t h e r e o f .   T h e  

e x a m p l e s   a r e   p r e s e n t e d   fo r   t he   i l l u s t r a t i o n   p u r p o s e   o n l y  

and  s h o u l d   n o t   be  i n t e r p r e t e d   any  r e s t r i c t i v e   w a y .  

C o m p a r a t i v e   E x a m p l e   1 

15  p o l y e t h y l e n e t e r e p h t h a l a t e   r e s i n   w i t h   an  i n t r i n s i c  

v i s c o s i t y   (IV)  of  0 .6   was  s u p p l i e d   to  an  e x t r u d e r   and  w a s  

m e l t - e x t r u d e d   t h r o u g h   a  T - d i e   a t   2  80°C.  The  m o l t e n   r e s i n  

was  c a s t   o n t o   a  c o o l i n g   drum  w i t h   a  t e m p e r a t u r e   of  7 0 ° C  

to  fo rm  a  c a s t   f i l m .   The  f i l m   was  s t r e t c h e d   to  4  .  5  t i m e s  

20  t h e   o r i g i n a l   l e n g t h   a t   9  0°C  in  the   l o n g i t u d i n a l  

d i r e c t i o n .   The  f i l m   was  t h e n   s t r e t c h e d   to  t h r e e   t i m e s  

t h e   o r i g i n a l   l e n g t h   a t   100°C  in  t r a n s v e r s e   d i r e c t i o n .  

The  f i l m   was  s u b s e q u e n t l y   h e a t s e t   u n d e r   r e s t r a i n t   in  t h e  

s t e n t e r   a t   210°C  f o r   5  s e c o n d s   to  o b t a i n   a  b i a x i a l l y  

25  s t r e t c h e d   f i l m   h a v i n g   the   t h i c k n e s s   of  2.0  p m .  

The  A  Hu  and  ATm  of  the   t h u s   o b t a i n e d  

h e a t - s e n s i t i v e   f i l m   were   m e a s u r e d .   F u r t h e r ,   t he   t h u s  
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o b t a i n e d   h e a t - s e n s i t i v e   f i l m   was  l a m i n a t e d   on,  a n d  

a d h e r e d   to  a  p o l y e s t e r   g a u z e   and  was  s u b j e c t e d   t o  

p r i n t i n g   u s i n g   the   p r i n t e r ,   and  c h a r a c t e r   p r i n t i n g  

c h a r a c t e r i s t i c s ,   p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,  

5  s e n s i t i v i t y   and  w i t h s t a n d   p r i n t i n g   number   were   e v a l u a t e d  

as  m e n t i o n e d   a b o v e .   The  r e s u l t s   a r e   shown  in  T a b l e   1 .  

E x a m p l e s   1 - 5 ,   C o m p a r a t i v e   Example   2 

The  same  p r o c e d u r e   as  in  C o m p a r a t i v e   E x a m p l e   1  w a s  

r e p e a t e d   e x c e p t   t h a t   the   m a t e r i a l   u s e d   w a s  

1°  e t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e   c o p o l y m e r .   T h e  

c o n t e n t   of  t h e   i s o p h t h a l a t e   of  E x a m p l e s   1 - 5   a n d  

C o m p a r a t i v e   E x a m p l e   2  was  2 . 5 ,   5 . 0 ,   10,  15,  20  and  25%  b y  

w e i g h t ,   r e s p e c t i v e l y .   The  t h i c k n e s s   of  t he   f i l m   was  2 . 0 '  

urn.  In  E x a m p l e s   4  and  5  and  in  C o m p a r a t i v e   E x a m p l e   2 ,  

15  the   t e m p e r a t u r e   d u r i n g   the   s t r e t c h i n g   in  t he   l o n g i t u d i n a l  

d i r e c t i o n   was  70°C  and  the   h e a t - t r e a t m e n t   was  c o n d u c t e d  

at   170°C .   O t h e r   c o n d i t i o n s   were   t he   same  as  i n  

C o m p a r a t i v e   E x a m p l e   1 .  

The  A  Hu  and  ATm  of  the   t h u s   p r e p a r e d  

20  h e a t - s e n s i t i v e   f i l m s   were  m e a s u r e d .   F u r t h e r ,   t h e   t h u s  

o b t a i n e d   h e a t - s e n s i t i v e   f i l m s   were   l a m i n a t e d   on,  a n d  

a d h e r e d   to  a  p o l y e s t e r   g a u z e   and  was  s u b j e c t e d   t o  

p r i n t i n g   u s i n g   t he   p r i n t e r ,   and  c h a r a c t e r   p r i n t i n g  

c h a r a c t e r i s t i c s ,   p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,  

25  s e n s i t i v i t y   and  w i t h s t a n d   p r i n t i n g   number   were   e v a l u a t e d  

as  m e n t i o n e d   a b o v e .   The  r e s u l t s   a re   shown  in  T a b l e   1 .  

C o m p a r a t i v e   E x a m p l e   3 
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P o l y e t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e   c o p o l y m e r  

c o n t a i n i n g   25%  by  w e i g h t   of  i s o p h t h a l a t e   was  b l e n d e d   i n  

p o l y e t h y l e n e t e r e p h t h a l a t e   r e s i n   in  the   a m o u n t   of  70%  b y  

w e i g h t ,   and  t h e   same  p r o c e d u r e   as  in  C o m p a r a t i v e   E x a m p l e  

5  2  was  r e p e a t e d   u s i n g   t h i s   m a t e r i a l   to  form  a  

h e a t - s e n s i t i v e   f i l m .  

The  A  Hu  and  A  Tm  of  the   t h u s   p r e p a r e d  

h e a t - s e n s i t i v e   f i l m   was  m e a s u r e d .   F u r t h e r ,   t h e   t h u s  

o b t a i n e d   h e a t - s e n s i t i v e   f i l m   was  l a m i n a t e d   on,   a n d  

0  a d h e r e d   to   a  p o l y e s t e r   g a u z e   and  was  s u b j e c t e d   t o  

p r i n t i n g   u s i n g   the   p r i n t e r ,   and  c h a r a c t e r   p r i n t i n g  

c h a r a c t e r i s t i c s ,   p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,  

s e n s i t i v i t y   and  w i t h s t a n d   p r i n t i n g   number   were   e v a l u a t e d  

as  m e n t i o n e d   a b o v e .   The  r e s u l t s   a re   shown  in  T a b l e   1 .  
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as  is   a p p a r e n t   rrora  T a b l e   1,  t he   b i a x i a l   ly  s t r e t c h e d  

f i l m s   of  t he   p r e s e n t   i n v e n t i o n   of  w h i c h   A  Hu  is   in  t h e  

r a n g e   of  3  -  11  c a l / g   and  of  w h i c h   ATm  is   in  t h e   r a n g e  

of  50  -  100°C  a re   e x c e l l e n t   in  b o t h   c h a r a c t e r   p r i n t i n g  

and  p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s .  

E x a m p l e s   6 - 1 3  

E t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e   c o p o l y m e r  

( e t h y l e n e i s o p h t h a l a t e   c o n t e n t   of  1 2 . 5   m o l l )   w i t h   a n  

i n t r i n s i c   v i s c o s i t y   of  0.6  was  b l e n d e d   w i t h  

e t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e   c o p o l y m e r  

( e t h y l e n e i s o p h t h a l a t e   c o n t e n t   of  12 .5   m o l l )   w i t h   a n  

i n t r i n s i c   v i s c o s i t y   of  0.7  c o n t a i n i n g   2.0%  by  w e i g h t   o f  

3i02  p a r t i c l e s   w i t h   an  a v e r a g e   p a r t i c l e   s i z e   of   0  .  3  ^ m  

( E x a m p l e   6) ,   1.1  jim  (Example   7)  or  2 .0   /am  ( E x a m p l e   8)  i n  

the  a m o u n t   such   t h a t   the   Si02  c o n t e n t   a t   t h e   t i m e   o f  

n e l t - e x t r u s i o n   is   0.15%  by  w e i g h t .  

As  to  E x a m p l e s   9 - 1 3 ,   p o l y e   t h y l e n e t e r e p h t h a l a t e  

/ i t h   an  i n t r i n s i c   v i s c o s i t y   of  0 .6   c o n t a i n i n g   SiC>2 

s a r t i c l e s   w i t h   an  a v e r a g e   p a r t i c l e   s i z e   of  0 .1   um 

[Example   9) ,   0.8  iam  (Example   10 ) ,   1.3  um  ( E x a m p l e   1 1 ) ,  

.  :1  m i x t u r e   of  2.0  p   and  3  .  5  um  ( E x a m p l e   12)  or  1 : 1  

l i x t u r e   of  2.0  um  and  4.0  um  was  b l e n d e d   w i t h   t h e  

. b o v e - m e n t i o n e d   e t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e  

: o p o l y m e r   u s e d   in  E x a m p l e s   6  -  8  in  t he   a m o u n t   s u c h   t h a t  

he  c o n t e n t   of  Si02  a t   the   t ime   of  m e l t - e x t r u s i o n   w a s  

.25%  by  w e i g h t .  

U s i n g   t h e s e   m a t e r i a l s ,   b i a x i a l l y   s t r e t c h e d   f i l m s  
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The  A H u ,   t he   A  Tm,  the   c e n t e r   l i n e   s u r f a c e  

r o u g h n e s s ,   t h e   maximum  r o u g h n e s s   and  t he   number   o f  

p r o j e c t i o n s   we re   d e t e r m i n e d   and  the   s t r e t c h i n g   p r o p e r t y  

and   t he   w i n d i n g   p r o p e r t y   were   e v a l u a t e d .   F u r t h e r ,   t h e  

t h u s   o b t a i n e d   h e a t - s e n s i t i v e   f i l m s   were   l a m i n a t e d   on,   a n d  

a d h e r e d   to  a  p o l y e s t e r   g a u z e   and  was  s u b j e c t e d   t o  

p r i n t i n g   u s i n g   t h e   p r i n t e r ,   and  c h a r a c t e r   p r i n t i n g  

c h a r a c t e r i s t i c s ,   p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,  

3  s e n s i t i v i t y   and  w i t h s t a n d   p r i n t i n g   number   were   e v a l u a t e d  

as  m e n t i o n e d   a b o v e .   The  r e s u l t s   a r e   shown  in  T a b l e   2 .  

As  i s   a p p a r e n t   f rom  T a b l e   2,  by  a d o p t i n g   t h e  

a b o v e - d e s c r i b e d   s p e c i f i c   s u r f a c e   c o n f i g u r a t i o n ,  

h e a t - s e n s i t i v e   f i l m s   wh ich   a r e   e x c e l l e n t   no t   o n l y   i n  

5  p r i n t i n g   c h a r a c t e r i s t i c s ,   s e n s i t i v i t y   and  w i t h s t a n d  

p r i n t i n g   n u m b e r   bu t   a l s o   in  s t r e t c h i n g   p r o p e r t y   a n d  

w i n d i n g   p r o p e r t y   can  be  o b t a i n e d .  



« |   O O O O O O   O  0  

o1  £  
nJ  @ 
J-i  tn 

°  a  o o o o o o   o  o  

u  
in cn 
6  <c  <  <  <  <  <  <c  <c 
rti 

u  

tT>+> 
|   £  0  ®  @  0  ©  ©  ©  ©  
C  0 

§ ! £  

i i ^   O O O O O O   O  o  
r-i  U  O 1  4J  U cn  co  Cm 

|   n̂  ^  
E-i  C o •H j j g   [—  cn  in  rn  n  t-<  ro  o  O S   Ol  T3<  â*  IT)  O  r-H  «-H 
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E x a m p l e s   14  -  18 

To  100  p a r t s   by  w e i g h t   o f  

e t h y l e n e t e r e p h t h a l a t e - i s o p h t h a l a t e   c o p o l y m e r   w i t h   a n  

i s o p h t h a l a t e   c o n t e n t   of  22 .5   mol%  ( E x a m p l e   14)  ,  20  mol% 

5  ( E x a m p l e   15)  ,  17 .5   mol%  (Example   16)  ,  15  mol%  ( E x a m p l e  

17)  and  2 .5  mol%  (Example   18) ,   0 . 51   p a r t s   by  w e i g h t   o f  

c a r u b a u n a   wax  was  a d d e d .   Each  m a t e r i a l   had   an  i n t r i n s i c  

v i s c o s i t y   of  0 . 6 .   Each  m a t e r i a l   was  s u p p l i e d   to   a n  

e x t r u d e r   and  was  m e l t - e x t r u d e d   t h r o u g h   a  T - d i e   a t   2 8 0 ° C .  

10  The  m o l t e n   r e s i n s   were  c a s t   o n t o   a  c o o l i n g   drum  w i t h   a  

t e m p e r a t u r e   of  5  0°C  to  form  c a s t   f i l m s .   The  f i l m s   w e r e  

s t r e t c h e d   to  4.5  t i m e s   the   o r i g i n a l   l e n g t h   a t   70  -  9 0 ° C  

in  t he   l o n g i t u d i n a l   d i r e c t i o n .   The  f i l m s   were   t h e n  

s t r e t c h e d   to  t h r e e   t i m e s   t he   o r i g i n a l   l e n g t h   a t   80°C  i n  

15  t r a n s v e r s e   d i r e c t i o n .   The  f i l m s   were   s u b s e q u e n t l y  

h e a t - t r e a t e d   in  t he   s t e n t e r   at   150°C  f o r   5  s e c o n d s   t o  

o b t a i n   b i a x i a l l y   s t r e t c h e d   f i l m s   h a v i n g   a  t h i c k n e s s   o f  

2  .  0  jim  . 

The  A  Hu,  ATm  and  h e a t   s h r i n k a g e   of  t h e   t h u s  

20  o b t a i n e d   h e a t - s e n s i t i v e   f i l m s   were   m e a s u r e d .   F u r t h e r ,  

t he   t h u s   o b t a i n e d   h e a t - s e n s i t i v e   f i l m   was  l a m i n a t e d   o n ,  

and  a d h e r e d   to  a  p o l y e s t e r   g a u z e   and  was  s u b j e c t e d   t o  

p r i n t i n g   u s i n g   t he   p r i n t e r ,   and  c h a r a c t e r   p r i n t i n g  

c h a r a c t e r i s t i c s ,   p a i n t - p r i n t i n g   c h a r a c t e r i s t i c s ,  

25  s e n s i t i v i t y ,   w i t h s t a n d   p r i n t i n g   n u m b e r ,   r e l e a s i n g  

p r o p e r t y ,   a d h e s i v e n e s s ,   a n t i - c u r l i n g   p r o p e r t y   w e r e  

e v a l u a t e d   as  m e n t i o n e d   a b o v e .   The  r e s u l t s   a r e   shown  i n  
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T a b l e   3 .  

As  is   a p p a r e n t   f rom  T a b l e   3,  by  i n c o r p o r a t i n g   t h e  

a b o v e - d e s c r i b e d   s p e c i f i c   wax  in  t he   h e a t - s e n s i t i v e   f i l m  

of  t he   p r e s e n t   i n v e n t i o n ,   t he   h e a t - s e n s i t i v e   f i l m s   w i t h  

e s p e c i a l l y   e x c e l l e n t   p r i n t i n g   c h a r a c t e r i s t i c s   a n d  

s e n s i t i v i t y   can  be  p r e p a r e d .  



•S  ^  <J  o  o   o   o  
c  co •h  co 
,H  a) Cm  c  

U  £ 
(D  0) 

ra  co x;  co CJ  0 c m  cq  < ; < ; < ;   <  ra OJ 
CJ 

C  >i •H  XJ 

g  §.  o  o   o   o   o  
1  u •r-i  Hi 

£  

CO CO 0) 
|   O  O  0  0  O  
CO 
OJ x: 

ro 

§ 1 | < o o o o  
Eh  OJ  a. rH  0 OJ  >H OS  C4 

OJ 

c  •H H  -~  o  o  o  o  o  
u3  22.  f  —  '  <  —  '  <  —  i  *  —  t  i  —  i 
@p ra 
£  

£  U 
tn  o 

\   ro  in  r~  o  r-< 
DC  O 
<  

in  vo  r~  oo t-t  r-i  r-H  tH  r-< OJ H  OJ  OJ  OJ  OJ  OJ Qj  <—  1  i—  1  r-H  i-H  t-H 

^  j"  j"  ^   J  



s  c  
•H 
u 
CM 

>i 
4-! 
-rH 
•H  K  X  K  E  X 
.p  <£>  ^  ^  
-.H 
m 
c  
0) 
CO 

CD 
•a 
(0 
x: 
CO 

1  <]  O  o   o  O  
ro 

CM  4J 
i  x: 

J  —  — 
ca 
<C  0) 
Eh  tn  U 

c  c  
-rH  CD 
c  c  
•H  0 
5h  CM 
Cm  tn  _ i  Q)  O  O  0  0  o  
+J  SH 
C  Jh 
•rH.  O 
flj  O 
CM 

ai 
N 

•H 
CO 

cn 

I  o  o  o  o  <3 
(C 
CD 
i-H 
o  

^  m  <jO  r-  co 
r-H  .-H  t-H  t-H 

^  CD  CD  CD  CD  CD 
Q . . - H   r-H  <H  i-H 
e  a,  a  a  a,  a  
*  e  e  e  e  e 
«  ro  ro  ro  ro  ro 
w  x  x  x  x  x w  m  Cd  W  W  W w  —  1 



-  49  -  

0 3 0 7 4 7 5  

E x a m p l e s   1 9 - 2 2  

P o l y e s t e r   c o p o l y m e r   p r e p a r e d   f rom  an  a c i d   c o m p o n e n t  

of  t e r e p h t h a l i c   a c i d /   i s o p h t h a l i c   a c i d   =  85  mol%/15   mol% 

and  g l y c o l   c o m p o n e n t   of  e t h y l e n e g l y c o l   was  d r i e d   and  w a s  

s u p p l i e d   to   an  e x t r u d e r .   The  c o p o l y m e r   was  m e l t - e x t r u d e d  

at   290°C ,   and  was  c a s t   o n t o   a  c o o l i n g   drum  w i t h   a  

t e m p e r a t u r e   of   4  0°C  w h i l e   a p p l y i n g   a  s t a t i c   v o l t a g e .  

Then  t h e   t h u s   o b t a i n e d   f i l m   was  s t r e t c h e d   to  3 .8  t i m e s  

the   o r i g i n a l   l e n g t h   a t   8  0°C  in  the   l o n g i t u d i n a l  

d i r e c t i o n .   On  t h e   t h u s   p r e p a r e d   u n i a x i a l l y   s t r e t c h e d  

f i l m ,   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   8%  by  w e i g h t   of  a  

m i x t u r e   of  a  p o l y e s t e r   c o p o l y m e r   I  and  a n  

o r g a n o p o l y s i l o x a n e   II   w i t h   a  m i x i n g   r a t i o   shown  in  T a b l e  

4  was  a p p l i e d .   The  f i l m   was  t h e n   s t r e t c h e d   to  3.5  t i m e ' s  

the   o r i g i n a l   l e n g t h   in  t he   t r a n s v e r s e   d i r e c t i o n   w h i l e  

d r y i n g   t he   c o a t e d   s o l u t i o n ,   and  was  t h e n   h e a t s e t   a t   1 5 0 ° C  

w i t h   2%  r e l a x a t i o n .  

On  t h e   r e v e r s e   s i d e   of  the   t h u s   o b t a i n e d  

h e a t - s e n s i t i v e   f i l m   h a v i n g   a  non  h o t - s t i c k i n g   l a y e r  

t h e r e o n ,   v i n y l   a c e t a t e - b a s e d   a d h e s i v e   was  a p p l i e d   u s i n g   a  

w i r e   b a r   and  a  p o r o u s   t i s s u e   p a p e r   w i t h   a  t h i c k n e s s   of   4  0 

îm  was  s u p e r p o s e d   t h e r e o n   to  w e t - l a m i n a t e   t he   same  a n d  

the   r e s u l t i n g   l a m i n a t e   was  d r i e d   a t   100°C  to  a d h e r e   t h e  

t i s s u e   p a p e r .  

The  t h u s   p r e p a r e d   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l  

was  s u b j e c t e d   to  p r i n t i n g   and  the   v a r i o u s   c h a r a c t e r i s t i c s  

shown  in  T a b l e   4  were   e v a l u a t e d .  
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As  can  be  s e e n   f rom  T a b l e   4,  by  u s i n g   t h e  

l e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   of  the   p r e s e n t  

. n v e n t i o n   w h i c h   has   a  non  h o t - s t i c k i n g   l a y e r ,   no t   o n l y  

e x c e l l e n t   p r i n t i n g   c h a r a c t e r i s t i c s   b u t   a l s o   e x c e l l e n t  

i n t i - s t i c k i n g   p r o p e r t y   can  be  o b t a i n e d .   P a r t i c u l a r l y ,  

tfhen  t h e   c o m p o s i t i o n   of  t he   non  h o t - s t i c k i n g   l a y e r  

( w e i g h t   r a t i o   of  B/A)  is   in  t he   r a n g e   of  0 .1   to  0 . 7 ,  

a c t u a l l y   0 . 2 5   or  0 .5   in  t he   e x a m p l e s ,   the   b a l a n c e   of  t h e  

i n t i - t r a n s c r i p t i o n   p r o p e r t y   ( s u r f a c e   w e t t i n g   t e n s i o n   o f  

;he  r e v e r s e   s i d e )   and  t h e   a n t i - s   t i c k i n g   p r o p e r t y   a r e  

j o o d .  

The  p o l y e s t e r   c o p o l y m e r   I,  c r o s s - l i n k i n g   a g e n t ,  

D r g a n o p o l y s i l o x a n e   I I   w h i c h   were   u sed   in  E x a m p l e s   19  -  22  

tfere  as  f o l l o w s :  

P o l y e s t e r   c o p o l y m e r   I:  P o l y e s t e r   c o p o l y m e r   p r e p a r e d   b y  

p o l y c o n d e n s a t i o n   of  a  d i c a r b o x y l i c   a c i d   c o m p o n e n t   o f  

t e r e p h t h a l i c   a c i d / i s o p h t h a l i c   a c i d   ( 5 0 / 5 0   mol%)  and  a  

g l y c o l   c o m p o n e n t   of  e t h y l e n e g l y c o l / n e o p e n t y l g l y c o l   ( 4 5 / 5 5  

mol%)  w i t h   a  m o l e c u l a r   w e i g h t   of  a b o u t   2 0 , 0 0 0 ,   g l a s s  

t r a n s i t i o n   t e m p e r a t u r e   of  67°C  and  i n t r i n s i c   v i s c o s i t y   o f  

0 . 5 3 .  

C r o s s - l i n k i n g   A g e n t :   " C o r o n a t e   L"  ( t r a d e n a m e   of  N i p p o n  

U r e t h a n e   C o . ,   L t d . )   w h i c h   i s   an  a d d u c t   of  1  mole   o f  

t r i m e t h y l o l p r o p a n e   and  3  m o l e s   o f  

2 , 4 - t o l y l e n e d i i s o c y a n a t e .   The  c r o s s - l i n k i n g   a g e n t   w a s  

a d d e d   in   t h e   a m o u n t   of  20  p a r t s   in  t e r m s   of  s o l i d  

c o n t e n t s   . 
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O r g a n o p o l y s i l o x a n e :   E p o x y p o l y e t h e r - m o d i f   i e d   s i l i c o n e   o i l  

( t r a d e   name  " T o r a y   S i l i c o n e   S F 8 4 2 1 "   m a n u f a c t u r e d   by  T o r a y  

S i l i c o n e   Inc   .  ) 



CLAIMS 

1.  A  f i l m   f o r   h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   made  o f  

a  p o l y e s t e r - b a s e d   b i a x i a l l y   s t r e t c h e d   f i l m   w h i c h   has   a n  

e n e r g y   of  c r y s t a l   f u s i o n   A  Hu  of  3  -  11  c a l / g   and  has   a  

5  d i f f e r e n c e   Tm  b e t w e e n   the   c r y s t a l   f u s i o n - t e r m i n a t i n g  

t e m p e r a t u r e   and  t h e   c r y s t a l   f u s i o n - s t a r t i n g   t e m p e r a t u r e  

of  50°C  to  1 0 0 ° C .  

2.  The  f i l m   of  c l a i m   1,  w h e r e i n   t he   s u r f a c e   of  t h e   f i l m  

has  a  c e n t e r   l i n e   a v e r a g e   r o u g h n e s s   Ra  of  0 .0   5  -  0 .3   p m ,  
2 

0  maximum  r o u g h n e s s   Rt  of  0 .5   -  4.0  pm,  2 , 0 0 0   -  1 0 , 0 0 0 / m m  

of  p r o j e c t i o n s   w i t h   a  d i a m e t e r   of  1  um  or  more  and  20  -  

1 , 0 0 0 / m m 2   of  p r o j e c t i o n   w i t h   a  d i a m e t e r   of  8  -  20  pm.  

3.  The  f i l m   of  c l a i m   2,  f u r t h e r   c o m p r i s i n g   a t   l e a s t   o n e  

k i n d   of  p a r t i c l e s   made  of  t he   m a t e r i a l   s e l e c t e d   f rom  t h e  

5  g r o u p   c o n s i s t i n g   of  o x i d e s   and  i n o r g a n i c   s a l t s   of  a n  

e l e m e n t   b e l o n g i n g   to  I IA  g r o u p ,   I I I B   g r o u p ,   IVA  g r o u p   a n d  

IVB  g r o u p   in   t h e   p e r i o d i c   t a b l e .  

4.  The  ' f i l m   of  c l a i m   3,  w h e r e i n   t h e   c o n t e n t   of  t h e  

p a r t i c l e s   i s   0 . 05   -  2%  by  w e i g h t .  

>0  5.  The  f i l m   of  c l a i m   1,  f u r t h e r   c o m p r i s i n g   a t   l e a s t   o n e ^  

h i g h e r   a l i p h a t i c   s u b s t a n c e   of  w h i c h   m a j o r   c o m p o n e n t   i s  

C  -  C , ,   h i g h e r   a l i p h a t i c   m o n o c a r b o x y l i c   a c i d   or  a n  
X  0  33 

e s t e r   t h e r e o f .  

6.  The  f i l m   of  c l a i m   5,  w h e r e i n   t he   c o n t e n t   of  t h e  

25  h i g h e r   a l i p h a t i c   s u b s t a n c e   is   0 . 0 0 5   -  5%  by  w e i g h t   b a s e d  

on  t h e   w e i g h t   of  t he   p o l y e s t e r   c o n s t i t u t i n g   t he   f i l m .  

7.  The  f i l m   of  c l a i m   1,  w h e r e i n   t he   e n e r g y   of  c r y s t a l  
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f u s i o n   A  Hu  is   5  -  10  c a l / g .  

I.  A  h e a t - s e n s i t i v e   m i m e o g r a p h   s t e n c i l   c o m p r i s i n g   a  

j o r o u s   s u p p o r t   and  the   f i l m   of  c l a i m   1  l a m i n a t e d   on  t h e  

j o r o u s   s u p p o r t .  

).  The  s t e n c i l   of  c l a i m   8,  f u r t h e r   c o m p r i s i n g   a  n o n  

l o t - s t i c k i n g   l a y e r   on  the   s u r f a c e   of  t h e   f i l m   w h i c h  

s u r f a c e   is   o t h e r   t h a n   the   s u r f a c e   c o n t a c t i n g   t he   p o r o u s  

s u p p o r t .  

L0.  The  s t e n c i l   of  c l a i m   9,  w h e r e i n   t h e   non  h o t - s t i c k i n g  

Layer   c o m p r i s e s   as  a  m a j o r   c o m p o n e n t   a t   l e a s t   o n e  

t i a t e r i a l s   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   o f  

t h e r m o s e t t i n g   s i l i c o n e   r e s i n s ,   t h e r m o p l a s t i c   s i l i c o n e  

r e s i n s ,   e p o x y   r e s i n s ,   m e l a m i n e   r e s i n s ,   p h e n o l   r e s i n s ,  

t h e r m o s e t t i n g   a c r y l i c   r e s i n s ,   p o l y i m i d e   r e s i n s ,   m e t a l  

s a l t s   of  a l i p h a t i c   a c i d s ,   p h o s p h o r i c   a c i d   e s t e r s ,  

s u p e r c o o l i n g   s u b s t a n c e ,   f l u o r i n e   r e s i n s ,   p e r f   l u o r o a c r y l i c  

r e s i n s ,   v i n y l   c h l o r i d e   r e s i n s   and  v i n i l i d e n e   c h l o r i d e  

r e s i n s   . 

I I .   The  s t e n c i l   of  c l a i m   9,  w h e r e i n   t h e   non  h o t - s t i c k i n g  

l a y e r   c o n s i s t s   e s s e n t i a l l y   of  a  m i x t u r e   of  p o l y e s t e r  

c o p o l y m e r   (A)  and  o r g a n o p o l y s i l o x a n e   (B)  ,  t h e   w e i g h t  

r a t i o   (B/A)  of  t he   m i x t u r e   b e i n g   0 .01   to   8 .  

12.  The  s t e n c i l   of  c l a i m   12,  w h e r e i n   t h e   n o n  

h o t - s t i c k i n g   l a y e r   c o m p r i s e s   at   l e a s t   10%  by  w e i g h t   o f  

c u r e d   m a t e r i a l   c o n s i s t i n g   e s s e n t i a l l y   of  an  u r e t h a n e  

p r e p o l y m e r   h a v i n g   a  p r i n c i p a l   c h a i n   of  a n  

o r g a n o p o l y s i l o x a n e   and  c o n t a i n i n g   a  f r e e   i s o c y a n a t e   g r o u p  
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as  t e r m i n a l   g r o u p   a n a /   or  p e n a a n t   y i u u f .  

13.  The  s t e n c i l   of  c l a i m   13,  w h e r e i n   t h e   n o n  

h o t - s t i c k i n g   l a y e r   c o m p r i s e s   c u r e d   m a t e r i a l   c o n s i s t i n g  

e s s e n t i a l l y   of  a  m i x t u r e   of  an  u r e t h a n e   p r e p o l y m e r   (A) 

h a v i n g   a  p r i n c i p a l   c h a i n   of  an  o r g a n o p o l y s i l o x a n e   a n d  

c o n t a i n i n g   a  f r e e   i s o c y a n a t e   g r o u p   as  t e r m i n a l   g r o u p  

a n d / o r   p e n d a n t   g r o u p ,   and  a c t i v e   h y d r o g e n - c o n t a i n i n g  

p o l y m e r   (B)  w i t h   t he   w e i g h t   r a t i o   of  (A)  / (B)   of  1 0 / 9 0   t o  

9 0 / 1 0 .  
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